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George Punter builds 
an impressive model. | 
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There was that characteristic 
sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had 
to shut it down. There is still 
more development work to do 
but there is no denying the 
pleasure of seeing ones work 
come to fruition. 


the story of this model 

does not start in 

2012 but way back 

B® in1966/67.|wasa 

young teacher of metalwork at 
a school in Ringmer in Sussex, 
UK and had moved into a new 
metal workshop which had 
ample wall space for information 
but | had very little in the way 
of technology charts to interest 
students. The answer was to 
write to as many companies as 





possible and see what arrived! 
| had been brought up on a 
farm in north Wiltshire and had 
developed an interest in internal 
combustion engines of all 
shapes and sizes. 

The Lister engine company 
at Dursley was not far from 
my home so it was natural to 
write to them to see what they 
had. When the package arrived 
it contained wall charts and 
spares books for both the Lister 
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6/1 diesel and some petrol 
engines. This was ideal and 
soon the charts were on the 
wall of the school workshop and 
students were introduced to the 
inner workings of these engines. 
At the time | had thought that 
this could be the basis of a 
good model but | did not posess 
the skill base and knowledge to 
undertake such a project. 

Forty five years is rather a 
long gestation time but it took 
that long to accumulate both 
the machinery and skill but 
in 2010/11 the project was 
started. 

Books on diesel engines were 
studied and information on 
compression ratios, injection 
points, and injector design 
studied. The drawings were 
scaled down from the section 
drawings which | had received 
many years ago and the spare 
parts book was invaluable when 
designing the inner workings of 
this engine. 

With the CAD drawings now 
complete it was now time to 
make the patterns for the 
crankcase, cylinder barrel, 
piston, crankshaft bearing 
housings, rocker box and the 


govemor housing. Core boxes 
were also required for some of 
the parts and these were duly 
made. | use ‘Craftwood’ for 
most of the patterns and core 
boxes as it has no directional 
grain and is easily machined. 
The pattern and core box 
for the governor housing were 
made of aluminium parts 
glued together and required no 
finish on them before use. The 
‘Craftwood’ items were given a 
coat of spray putty of the type 
use on car bodies. This is easily 
sanded and requires no other 
painting. All castings are sand 
cast using oi] bound sand. The 
crankcase is quite complex 
in that it has a built in splash 
trough for the connecting rod to 
dip in. All of the castings are in 
aluminium alloy and as usual | 
made two of each, just in case | 
made a mistake in the machining 
process! This engine has a ‘wet’ 
cast iron liner and the cylinder 
head is machined from a solid 
block of the same material. The 
specifications of this engine are: 
- Bore 28mm. Stroke 34mm. 
Capacity 20.94 cc. 


@To be continued. 


Model Engineer 25 January 2013 


A model Lister 





GEORGE 
PUNTER 





George Punter builds 
an impressive model. 


PART 2 


Continued from page 178 
(M.E. 4448, 25 January 2013) 


236 


There was that characteristic 
sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had 
to shut it down. There is still 
more development work to do 
but there is no denying the 
pleasure of seeing ones work 
come to fruition. 


he general construction 
follows that of the full- 
size unit with a working 
oil pump, injector and 
pump. The full size Lister has 
a precombustion chamber 
within the cylinder head and 
has a valve which gives a high 
compression ratio for starting 
and a lower ratio when running. 
The cylinder head in the model 
carries the two parallel valves, 
injector and the variable 
compression unit. 

The later part works in the 
same way as the two stroke 
diesels that | had as a young 
boy. The compression can be 
varied from 18.9 to 13.4:1. The 
injector is timed to ‘fire’ into 
the precombustion chamber at 
22 degrees before TDC. 

The crankshaft is made 
from 4140 steel and runs on 
bronze bearings that are drip 
fed oil by the oil pump. The split 
connecting rod is machined from 
solid aluminium alloy and the 
piston is an aluminium casting 
with three compression rings and 
a groove for oil. The piston has 
two pockets for valve clearance 
as the crown comes very close 
to the underside of the head. 
The two flywheels are made of 
cast iron and are required to give 
momentum to the engine. The 


6/1 diesel engine 





camshaft, which is driven by a 
set of three gears, also runs in 
bronze bearings and carries the 
governor and the cam for the oil 
and injector pump. 

The most difficult parts to 
design and make were the 
injector and pump. Here the 
tolerances are fine. The lift on 
the injector cam is 0.090 inch 
and the pump body carries 
a series of ball check valves 
similar to that used on model 
steam locomotives. The ram 





on the pump is 4mm diameter 
and there is a manual bypass 
to control the amount of fuel 
being injected. 

The injector makes use of 
a small gas jet of the type 
used in gauge one gas fired 
locomotives and is screwed into 
the main body. A small (0.8mm) 
hole feeds the pressurized 
fuel to the jet. The governor 
is of my own design as the 
scale weights would have 
been too small. It is based 
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Crankcase - Side View And Section 


nonnemaian: 


N 
N 
___i 





on the idea used in scooters 
for the variable drive system 
where when the engine speed 
increases the rollers travel up 
an inclined plane and push the Crankcase - Section View 
cone pulley together. 

On the model it is very 
compact and uses four 5mm 
rollers to push a disc in a linear 
motion. From there, linkages 
connect it to the outside world. 
At this stage of experimentation 
my engine is manually controlled 
but later | may add a butterfly 
air control and link that to the 
governor. The engine was now 
taking shape and it was about 
at this time that | had a group 
of visitors to the workshop. This > 
particular group were from the r52 outside 
local vintage car club so we did r47 inside 
share a common interest in 
engines. As they looked around 
one said, “That looks like the 
Lister diesel that | have in my 
back shed.” Having a chat with 
him | found out the history 
of his full-size engine and 
discovered he lives five houses 
up the street! | later went to his 
workshop not only to see his 
engine working but also take 
photographs for reference. 

With all the parts constructed 
and assembled it was time to 
run the engine in on the lathe. 
After some time, temptation got 
the better of me and | dripped 
some model aircraft diesel fuel 
into the inlet port. Two bangs 
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at quite low revs but not this 
one. Instead of 700 - 800 rpm 


Crankcase - Side View it must have been more like 
Mat’l:Aluminium casting 9 6,000 rpm! 
It was time to apply the 
Position set from gears valve lifter and stop it before 


disintegration took place! 
After making a new fuel 
control needle and fitting 
Check centre positions a ¥a inch restrictor into the 
of all gears when marking = 

out this casting inlet port normal service was 
resumed and the revs were 
more respectable. A “Ae inch 
diameter restrictor has since 
been made and fitted and this 
Casi ane inate has made the engine even 
the crankcase more docile! 

As | said at the beginning 
there is still development work 
to be done with both the engine 
and fuel mix but the sense of 
achievement of having made 
one’s first working model diesel 
engine is a great feeling to 
have and will last for quite 





and a puff of smoke convinced purchased and | was ready to my amazement it fired and some time. A short video of 

me that | was on the right track! go. The fuel used for testing ran on its own power — it may this ‘historic’ event showing the 
Christmas 2011 had arrived is model aircraft fuel which have only been fora short time | engine running was made and 

and the model was set aside has an ether content to help but it went. The fuel tank was will be used to bore all visiting 

for a couple of weeks — a sort combustion to take place. The filled and the system primed friends when they say “Does it 

of incubation period! engine was primed through to remove air pockets. The drill work?”. The answer is “Yes and 
A starting system was made the inlet port and the engine was spun and we were off. An here is the proof”. 

to fit my electric drill, fuel was given a spin with the drill. Too engine of this type should run @To be continued. 
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There was that characteristic 
sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had 
to shut it down. There is still 
more development work to do 
but there is no denying the 
pleasure of seeing ones work 
come to fruition. 


his model is based ona 
Lister 6/1 diesel engine 
of the 1950s and was 
used here in Australia 
for power milking machines, 
irrigation systems, generating 
plants and other general farm 
duties. The model, while being 
a fairly basic single cylinder, 
does offer some real challenges 
and for that reason should not 
be considered as one’s first 
attempt at a model I/C engine. 
It is expected that the modeller 
would have a working knowledge 
of pattern making, casting in 
aluminium, machine fits and 
tolerances and have a good 
understanding of the challenge 
ahead! This model, which is 
20cc capacity, was designed to 
be ‘experimental’ in that | had 
never made a pure diesel engine 
before and it was a real thrill 
when it actually went for the first 
time! While every endeavour 
has been made to eliminate 
mistakes in the drawings this 
may occur. My advice is to 
spend some time reading the 
drawings to familiarise one’s 
self with the work ahead and 
if a mistake is found then try 
to work away around it. All the 
main dimensions are in metric 
but a mixture of metric, model 
engineer and BA threads have 


6/1 diesel engine 


been used as this is what | had 
in the workshop. 


Castings and patterns 

No allowance has been made 
on the drawings for machining 
or shrinkage so when making 
the patterns remember to add 
to both patterns and cores. The 
patterns for the crankcase main 
bearing housing were made from 
MDF and finished with ‘spray 
bog’ (as used for filling small 
dents in car bodies). The pattern 
for the govemor housing was 
made from aluminium parts 
glued together as this gave a 
clean finish to the casting. 








Crankcase machining 

It was necessary to produce 
many drawings of this part of 
the engine as it is difficult to 
have all the dimensions on one 
sheet which would have made 
a real birds nest of lines! Each 
sheet deals with a different 
view and it will be necessary to 
read more than one sheet at a 
time. The key factor in setting 
out is the correct spacing for 
the gears so these will need to 
be made before the casting is 
machined up. The setting out 
of the gears is not easy as they 
are internal to the crankcase 
so it’s a case of flying blind but 
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Main Bearing Housing 

Mat'l:Aluminium casting, with bronze bearing 
insert pressed in, 2 off 

Note: Part shown inverted 


*The housing used on the same 
end as the Governor will need 
to be reshaped to fit 


Oil drain - line up 
with bearing and 
plug end 


Section A-A 
ril 


Note:This hole on 
one part only 


Front Main Bearing Rear Main Bearing 
Mat'l: Bronze Mat’l: Bronze 


| 9 
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with care it can be done. The 
crankshaft and cylinder bore 
are on the same centre line as 
are the camshaft and tappets. 


Bearing housings 

These have bronze bushes 
pressed in. Oil feed grooves 
and drains are machined as 
per the drawings. The full 
sized engine used the same 
methods and had felt washers 
between the flywheels and 


Oil Deflector Plate 
Mat'l: Fabricated steel or brass 


ends of the bearings (used to 
soak up excess oil). | found 

felt washers of the correct size 
and suitable for the model in 
an old photocopier. Note that 
there are differences between 
the back and front main bearing 
housings due to the position of 
the idler gear stud. 


Front cover plate 
This is a simple but effective 
casting. The letters used to 


make the ‘Lister’ sign were 
made using Slaters’ plastic 
letters as used in HO model 
railways. They come ina 
variety of sizes and are ideal 
as they have a draught angle 
built in. | glue them on to the 
wooden pattern with wood glue 
after the pattern has been 
sprayed. In this way the paint 
will not clog up the letters. The 
oil deflector plate is attached 
to the back of this casting and 


Front Cover Plate 
Mat'l:Aluminium casting 


R.A Lister Co. Ltd. 


Dursley Eng. 


prevents too much oil being 
blown through the breather. 


Cylinder 

This has a pressed-in cast 

iron liner and | found that it 

is easier to ‘step’ the outside 
of the liner so that instead 

of pressing the liner the full 
length, one only needs to press 
in about 15mm. 


@To be continued. 


Camshaft End Cover 
Mat’: Aluminium 


Holes 120° apart 


r 


The Oil Deflector Plate fits inside 
the Front Cover Plate with the 6BA 
bolt heads inside & the bolts acting 
as studs for the breather 


Note:When machining the 
liner it helps if the lower 
half O.D. is made 0.5 
smaller in diameter, & the 
cylinder casting machined 
to match. This makes it 
easier to fit as the liner 
will only have to be 

pI ina short distance 


Cylinder Liner 
Matt: Cast iron 
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Cylinder Block - Side Section View 


Oil filter fits one side, 
other side has bolts for 
decoration only 


Section A-A 


Cylinder 


Mat'l:Aluminium casting 
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GEORGE There was that characteristic 
PUNTER sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had 
to shut it down. There is still 
more development work to do 
but there is no denying the 
pleasure of seeing ones work 
come to fruition. 
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PART 4 


Continued from page 299 Cams 

(M.E. 4450, 22 February 2013) Both of the cams have the same 
shape and sizes (120 degrees 
from rise to fall and 2mm lift). 
Experiments could be made 
with different shapes but | 
suggest doing some research as 
there have been many articles 
on the subject written in the 
Model Engineer. Remember the 
exhaust cam leads the inlet. 
When setting the cam and 
valves | set the piston on TDC 
and the camshaft with both 
valves just opening and closing 
on the valve overlap. 

@To be continued. 
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Idler Gear 
Mat'l: Bronze, 28 teeth 
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& 
+ 
| 
Use small roll pin to hold 
in place on Shaft 
Note:All gears module | 
Camshaft Gear 
Mat'l: Bronze, 34 teeth 


Camshaft 
Mat'l: Silver steel or 4140 





REFERENCE MATERIAL 


+ Lister Instruction Book and 
Parts List ~ Diesel 
Engines Type 6-1 Book No. 
103/364. 

This booklet has open and 
inline views of all the parts 
of a 6-1 Lister diesel engine 
and is very useful to see 
how the original engine was 
constructed. 

+ The Lister CS Story 
by David Edgington. 
This book has the story 
and history of Lister engines 
and is very interesting 
background material. 
- Diesel Fundamentals, Service, 

Repair by Bill Toboldt. 
Idler Stud This book contains 
Mat't Steel 17 Tooth Gear information on how the 
Mati: Steel various parts of a diesel 
engine works. 


@19.00 
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His 


4 
_ _ 


Camshaft - Governor House Bearing Camshaft Rear Bearing 
Mat'l: Bronze Mat'l: Bronze 


Rotation direction 


Exhaust 


5 Use grub screw to set cam 


Use small roll pes 
to lock to sha 


120° from 
rise to fall 


Two cams required 
set at 110° apex to apex 


Cam base circle 11.0 
Note: Exhaust cam leads the inlet cam 


Mat'l: Silver steel, hardened & tempered 
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There was that characteristic 
sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had 
to shut it down. There is still 
more development work to do 
but there is no denying the 
pleasure of seeing ones work 
come to fruition. 


Crankshaft 

This started off life as a round 
bar as, where | live, | could not 
buy 4140 in slab form. After 
much machining a crankshaft 
was produced! 


ke — 


5x08x 10 
thread on 3 ends 


NB: Check lengths from job 
Thread Stud near Cam Gear 
only 6mm long 


Cylinder Studs 
Mat'k: Steel, 4 off 


@6.40 
Countersink 
A 
A 


Section A-A of 


Inlet Tappet 
Mat'l: Silver steel 
Harden & temper 





Exhaust - 90 mm long 
Inlet - 95mm long 
Check from job 


ann 


Push Rods 
Mat'l: Steel 








BS 


REFERENCE MATERIAL 


+ Lister Instruction Book 
and Parts List - Diesel 
Engines Type 6-1 Book 
No. 103/364. 

This booklet has open 
and inline views of all the 
parts of a 6-1 Lister diesel 
engine and is very useful 
to see how the original 
engine was constructed. 

* The Lister CS Story 
by David Edgington. 

This book has the story 
and history of Lister 
engines and is very 
interesting background 
material. 

+ Diesel Fundamentals, 
Service, Repair by Bill 
Toboldt. 

This book contains 
information on how the 
various parts of a diesel 
engine works. 





Model Engineer 22 March 2013 





Tappet Guide 
Mat'l: Bronze, 2 off 


Tap 5 x 0.8 


Section A-A 


Exhaust Tappet 
Mat’l: Silver steel 
Harden & temper 
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}~— 
rh Crankshaft 
ts} Mat'l: 4140 steel 
Total engine stroke 34mm 
Keyway to 
match Flywheels 
& 
° a 
10x 1.6 to 
Gear end match Crankshaft gear 
of Crankshaft 
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Cut keyway to match Crankshaft 


Spoke 12 wide at root 


o 4 


Lister Diesel Piston 
Mat'l:Aluminium casting 


3 compression rings 
| 14 


ks 
inal 24 owt 


Gudgeon Pin Four off 01.0 b NB: Reduce 3 parts marked * 
Mat’l: Silver steel oil drain holes by @0.05mm to allow for expansion 


Harden & temper 


Flywheel 
Mat’l: Cast iron, 2 off 


Oil control groove 





Piston shape. The top part of the without bushes in the big and 
This part of the engine was piston, where the rings are little ends. These could be 
cast by firstly melting down fitted, is reduced in diameter incorporated but you will need 
an old piston that meant, to allow for expansion. to check the ability of the part 
hopefully, retaining some of the to fit into the crankcase. Note 
characteristics of the metal. Connecting rod that the big end bolts are fitted 
The inside of a piston is the This could possibly be made from the top. 

difficult part to machine so using a casting but | machined 

| made a core to the correct mine from aluminium alloy @To be continued. 
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Connecting Rod 
Mat’: Duralumin 


Fit oil dipper pipe here 
Check length from job 


+—3mm bolts enter 
from the top 


Dome part 1.0 thick. 


__t 





2” aaa 


Gudgeon Pin Pad 


Mat'l: Bronze, 2 off 








NEXT ISSUE 


A STEAM CALLIOPETTE REVISITED 
Roger Curtis has another 

look at improving ‘something 

for the kiddies’! 









DERWENT: FROM MUSEUM 
TO GAUGE 3 MODEL 

An unusual engine with its 
own unique challenges, this 
promises to be a locomotive 
series with a difference from 
the pen of Dick Allan. 


@ Emma Victoria @ Locomotives 


, from Kits: 
= Bane Engine More help from 
® Titan, Harlandic Doug Hewson 
locomotive @ Llandudno: 
® Lathe clutch: developments 
the modification at West Shore 
is completed 


ON SALE 5 APRIL 2013 
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A model Lister 6/1 
iesel engine 


GEORGE There was that characteristic 

PUNTER sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 

. several minutes before | had 
George Punter builds to shut it down. There is still 
an impressive model. more development work to do 
but there is no denying the 
pleasure of seeing ones work 


PART 6 come to fruition. 


Continued from page 431 Governor body 

(M.E. 4452, 22 March 2013) This part is quite complex to 
make as there is a great deal 
going on in a small space! 

The idea for this type of 

governor system came from 
my 500cc scooter which has 
a variable pulley and belt gear 
driven by rollers and ramps. 
The governor system does 
work but at this point has not 





























Governor Body 

Mat'l: Cast aluminium Injector pump fits here 
Require one pattern 

& three core boxes 


Injector ‘lifter’ fits here 


2s i . 


Governor linkages. 





been connected up to any 
speed control mechanism; 
room for more experimentation. 
As the governor spins round, 
the rollers rise up the ramps, 
pushing the thrust plate and 


Nota Governoninuide BUCS here linkage to give movement 


to the outside set-up. When 
This space allows the setting this up you will need to 
Governor inside link to fit Oil pump plunger. 


experiment with different spring 
pressures both in the governor 
and externally. 
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Governor Body 
Mat’'l:Aluminium casting 


REFERENCE MATERIAL 


* Lister Instruction Book and Parts List - Diesel Engines Type 
6-1 Book No. 103/364. This booklet has open and inline 
views of all the parts of a 6-1 Lister diesel engine and is 
very useful to see how the original engine was constructed. 

* The Lister CS Story by David Edgington. This book has the 
story and history of Lister engines and is very interesting 
background material. 

* Diesel Fundamentals, Service, Repair by 
Bill Toboldt. This book contains information on how the 
various parts of a diesel engine works. 


Governor Housing Bearing 
Mat’: Bronze 





Governor body patterns. 
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Rollers press on here 


| 
Governor Thrust Plate ft 
Mat Steel Silver solder 


shaft & pin 


Governor Internal Follower 


Governor Roller NB: Rollers need to be 
Mat'l: Steel, 4 off a free fit in the grooves 


NB:The sleeve is made as a 
separate part & pressed on 
after the grooves have been 
machine 





Oil pump body fabricates 


Backplate Oil Pump Assembled 


Mat'’l: Steel 
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Oil pump 
If you have made model 
steam locomotives, 
this part should not be 
difficult to make as it is 
very similar to a water or 
lubricator pump. The check 
valves make use of %0 
inch diameter stainless 
steel balls. Further 
drawings and photos to 
come next time. 

@To be continued. 


@3/32 s/s ball fits here 


Seat for "O" ri 
& washer = 


Tap 3/16 x 40 (3.2 deep) 


Oil Pump Body 
Mat’l: Fabricated from bronze 


Spring fits here 
.2 long x ©0.5, 5 coils 





as 
a 


) 
ef 





sor 
Q3 
se. 


S 
<a 


i from bronze & silver soldered 
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CORRECTION 

Page 428 (M.E. 4452) shows 
the drawing of the cylinder 
studs; this may need some 
clarification. Seven ends of the 
four studs are threaded 10 mm 
long and one end on one stud 
has a 6mm thread. This stud 

is the one that is fitted near 
the cam gear and needs to be 
shorter to avoid hitting the gear. 





23.20 








Oil Pump Piston 
Mat’: Silver steel 








Bend this shape so that this 
edge follows the crankcase 
to prevent turning 


Check length from work 
—| , oe 
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A model Lister 6/1 
diesel engine 


GEORGE There was that characteristic 

PUNTER sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 

. several minutes before | had 
George Punter builds to shut it down. There is still 
an impressive model. more development work to do 
but there is no denying the 
pleasure of seeing ones work 


PART 7 come to fruition. 


Continued from page 501 (M.E. 4453, 5 April 2013) 








This installment, and the next one, will include drawings only. 
For those with internet access, there are a couple of threads 
running currently on the Model Engineer forum on the 
subject of this model. Several people are currently building 
the engine and many more are interested in starting it: 
www.model-engineer.co.uk/forums 

George Punter will be visiting the UK during April/ May and 
is hoping to be at the National Model Engineering Exhibition 
at Harrogate on Tith May. 





Use 8BA grub screw 
to set Cam then lock 
with roll pin 


120} between 
rise & fall on Cam 


This cam has the same profile 

as the inlet & exhaust cams & 

will require heat treatment after 

all the holes & machining is completed. 
The cam is set so that the in r piston 
begins to rise at 22} before TDC or the 
engine piston on the compression stroke 


8 
S  SectonA-A 


Injector And Oil Pump Cam 
Mat’k: Silver steel, hardened & tempered 
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REFERENCE MATERIAL * The Lister CS Story by David Edgington. This book has the 
story and history of Lister engines and is very interesting 
+ Lister Instruction Book and Parts List - Diesel Engines Type background material. 
6-1 Book No. 103/364. This booklet has open and inline + Diesel Fundamentals, Service, Repair by 
views of all the parts of a 6-1 Lister diesel engine and is Bill Toboldt. This book contains information on how the 
very useful to see how the original engine was constructed. various parts of a diesel engine works. 


8 3/16 x 40 TPI 
: j 1/40 x 40TPI 
4.80 
64 
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6° 
o 
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@4 
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| 

SectionA-A 

Light return spring fits here 


Oil P. ing C 
Mekooe he ae 


1 


Inlet Check Valve 
Mar’l: Brass 


Oil Pump Out Check Valve 
Mat’l: Brass 
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Control Valve Side 


3/16 x 40 TPI external thread 


Note: internal 3/16 x 40 thread 


An exploded view of the 
injector pump assembly 
will be printed with the 
injector pump body 
drawing in the next part. 


Block 
Mat’l: Bronze (fabricated) 


SectionA-A “O' ring, washer & spring fit here 
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This valve plate allows 

the fuel through but keeps 

the check ball in place 
Disc valve shown 
in place 

oO’ 
+ 
| 
Section A-A Disc Val 7 
isc Vaive 
Outlet Valve Body Mat'l: Brass 
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Connections to the oil pump. Fuel bypass, injector mare pipe and fuel feed to the filter. 
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A model Lister 6/1 
diesel engine 


GEORGE There was that characteristic 

PUNTER sound of a diesel as the air 
was filled with smoke and that 
made today a special day in 
the workshop. The model Lister 
diesel engine that | had been 
making ran continuously for 

. several minutes before | had 
George Punter builds to shut it down. There is still 


an impressive model. more development work to do 
but there is no denying the 





pleasure of seeing ones work 


PART 8 come to fruition. 


Continued from page 566 (M.E. 4454, 19 April 2013) 





This installment will include drawings only. The drawing 
‘Injector Pump Body’ on page 732 supplements the drawing 
on page 568 (Issue 4454), ‘Control Valve Side Block’ by 
giving additional information. Drawings describing the 
Injector will continue in the next part. 





Injector Pump Inlet Check Valve 
Mat'l: Brass 


Silver a 


to main body 


3/16 x 40 thread 


a 


YZ 72 


OY 


6 @ 
a] 
| @3/32 ball fits here 
45 


Section A-A 
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ey 


3/16 x 40 thread 
a 
bal O48 
25 x 045mm 
thread 


Thread 3/1 6in x 40 TPI 
aad f Section A-A 
@2.50 

Injector Check Valve Balls te 
ers ger ery steel or o § 
bs 2 

bie — ) - i 

45° 
2480 


Injector Pump Plu: 
w—- 


No.5 gas jet (modified) 


Piston and needle 


Injector Flow Needle 
Mat’l: Brass body, steel needle 
Injector - General Assembly 





www. model-engineer.co.uk 731 








I/C TOPICS 


Injector Pump Body 


Mat’l: Bronze 


Fuel outlet 


—" 
@upie 


Dy NODS 


3 
2 
$ 
3 
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' 
SectionA-A 


Injector Pump Assembly 
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FORUM 





The Model Engineer 
website Forum can 
be found at: 
www.model-engineer. 
co.uk/ forums 
Extracts used may be 
edited for publication. 
Correspondence on 
these or any other 
subjects may be 
addressed to Postbag 
at the usual address. 


PRIMING CASTINGS? 


Hi 
I'm just starting on my Stuart S50 (finally) and 
Tubal Cain suggests giving them a coat of spray 
primer to make marking out easier and probably 
to stop rust. Do others do this or is it a waste 
of time? | was thinking of an etch primer as 
Chris Vine suggests in his book. Is this over the 
top? Also there are a few hollows around the 
base, should these be filled before priming and 
machining or later? 

Thanks for any help. 
Gary 


a Hello Gary, 


Any darkish coloured spray paint that gives a 
contrast medium against which scribed lines can 
be readily seen will do just fine. Matt finish grey 
primer stops the shine and shows pencil marks 
as well, helpful in noting hole sizes against a 
location point. However, this part comes later... 

With any project involving castings you need a 
reference face from which other measurements 
can be taken; it could well be the base on this 
model. First go over that surface with a coarse 
file to knock down the lumps and rough surfaces 
before holding the casting in a four jaw chuck to 
skim it and make a reference face of it. Try to cut 
under the outer skin to preserve the tool edge 
without taking off more metal than necessary. 
As for hollows in the base, they are probably out 
of site when it is sitting down on a plinth and 
will have been bridged in the skimming, so they 
shouldn’t be any more than cosmetic. 

Now you can paint the other surfaces and 
mark it all up. 

| hope that helps. 
B.W. 


Thanks for the ideas 

Brian, the casting for the base is hollow and 
the bottom edge is the reference face. It has a 
high spot in the middle of both sides (0.75mm), 
which I'm going to file down, or | might try the 
Dremel. The base is about 9 inches long so it 
won't swing on my lathe. I could mill it though. 


Just starting to learn how to use my new mill at 
the moment. 
Gary 


| Gary, you could just use a black marker, that 
way when you cock it up you just draw over your 
line and start again! 

E 


wal The problem with spraying with primer on 
castings this early is that it is going to attract oil, 
which means that you will need to remove it later 
before you start to do the actual painting. 

Good old-fashioned engineering blue works well 
and as ‘F’ says you can also use a permanent 
marker. 

| have never had any problems with my iron 
castings rusting prior to machining but then my 
workshop is fairly rust free. 

Jo 


a Hi Gary, Castings are often painted before 

machining for two reasons : 

1) to keep you and the castings reasonably clean 

during machining - cast iron dust is horribly dirty 

and gets everywhere . 

2) To prevent oil getting into the unmachined 

surfaces. Any large ingress of oil will make final 

painting at a later stage more difficult. 
Traditional paint was ‘red lead ‘ but that’s not 

approved of nowadays! As for marking out. ‘F 

has the right idea - just use marker pen. 

M.W. 


wa For marking out on the as cast surfaces just 
use white water based paint which will wash off 
afterwards if needed. We used to use whitewash. 
G.W. 


Thanks for the tips. I've been using a 
permanent marker for marking out so will leave 
the painting until last and just get on with the 
machining. 

Gary 


AXLE BOXES 


Hi everyone. 

The Garratt I've just started building will be the 
first engine I have made/ designed that has a 
sprung chassis. | was just wondering... all the 
axle boxes I've seen so far are just blocks with 
bored holes for the axle. So why doesn’t the 
axle bind and lock up when only one side moves 
up. 

All help appreciated! 

Thanks 

Craig 


a The boxes have curved vertical faces to 
allow for the tilt; the horns remain truly vertical. 
K. 
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So does that mean there’s always some 
sideways movement between the axle box and 
horn block then? 


| Craig, all you have to do is cut/file and arc 
curve on both faces of the bearing block as it 
sits in the horns. This means when the axle is 
lifted on one side it follows that arc. 

Regards side play, you need some side play and 
about a Ya will be enough. With the Garratt you 
are making, its turning radius is quite large so you 
need some play to take up the curve on the track. 

You need to take care that the side play does 
not allow the linkages to foul other parts. All the 
parts should rotate easily when assembled. 

Clive 
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lesel engine 





George Punter builds 
an impressive model. 


PART 9 


Continued from page 566 
(M.E. 4456, 17 May 2013) 


Injector Lower Body 
Matt: Steel 
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The component 
parts of the injector. 


There was that characteristic 
sound of a diesel as the air 

was filled with smoke and that 
made today a special day in 

the workshop. The model! Lister 
diesel engine that | had been 
making ran continuously for 
several minutes before | had to 
shut it down. There is still more 
development work to do but there 
is no denying the pleasure of 
seeing ones work come to fruition. 


@4.50 
Tap OBA to suit 
no.5 gas jet 


Seal hole on 
this side after 
drilling 








Section View 


Injector Needle 


Steel 
Bronze or steel 
Silver solder. 


Check length from job 


en 


cZ7Z 
wenn 


HAN 


Small spring fits here 


Fuel entry 


Injector Body Top 
Mat'l: Steel 


3/16 x 40 thread 
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Injector Jet 
Mat’l: Brass (commercial gas jet) 


When making this part you will need to check all sizes with parts purchased 


Machine down corners 
to fit cylinder head 


"O" ring 
fits here 


Section A-A 
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Turn down jet 
to size - corereatedl 


Section A-A 


Jet 
"O" ring 4 1.D. x 1.0 
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Injector In The Head 








A model Lister 6/1 diesel engine 


Cylinder Head - Basic Dimensions 
Mat'l: Cast iron 














George Punter builds 
an impressive model. 


PART 10 


Continued from page 845 
(M.E. 4458, 14 June 2013) 5 holes 5 dia. 








Cylinder Head Part | 
Mat'l: Cast iron 


Underside view 


Top view 
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Cylinder Head - Valve Placement 


To pre-combustion chamber 


Valve guides press in here 
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Drill O2.5, tap 2x05 
Spot from rocker post 


Pre-Combustion Chamber 


a] 
ri 
x 
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Cylinder Head - Machined Recess 
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Write to us 

Views and opinions expressed 

in letters published in Postbag 
should not be assumed 

to be in accordance with those of 
the Editors, other contributors, or 
MyTimeMedia Ltd. 
Correspondence for Postbag 
should be sent to: 

Diane Camey, The Editor, 

Model Engineer, 

MyTimeMedia Ltd. 

Hadlow House, 9 High Street, 
Green Street Green, 

Orpington, Kent BR6 6BG 

F. 01689 869 874 

E. diane.camey@mytimemedia.com 

Publication is at the discretion 
of the Editor. 

The content of letters may be 
edited to suit the magazine style 
and space available. 

Correspondents should note 
that production schedules 
normally involve a minimum lead 
time of six weeks for material 
submitted for publication. 

In the interests of security, 
correspondents’ details are 
not published unless specific 
instructions to do so are given. 

Responses to published letters 
are forwarded as appropriate. 
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Silver solder for 
stainless steel 
Dear Diane; | refer to the recent 
interesting article (M.E., issue 

4457, 31st May) by Clive 

, Fenn on the silver soldering 
\ of copper to stainless 
steel. It is unfortunate 
that he didn’t mention 
the grade of silver solder 
to use, as the common 
zinc-bearing grades are 
not really suitable for silver 
soldering the 300 series of 
austenitic stainless steels. If 
a zinc-containing silver solder 
is used, then it is likely that the 
stainless steel will crack due to 
zinc embrittlement, particularly 
if heated above about 750 
degrees C (‘bright cherry red’). 
A second disadvantage with 
the common grades is that 
they are prone to interfacial 
corrosion, which results in 
complete failure of the joint 
after exposure to an aqueous 
environment. | had this problem 
of interfacial corrosion and 
solved it by the use of the EN 
1044 1999 Grade AG403, 
which is an indium-containing 
alloy with the composition 56% 
Ag, 27% Cu, 14.5% In and 
2.5% Ni. The Johnson Matthey 
trade name is Argobraze 56 - 
usual disclaimer - and it does 
need rapid heating to prevent 
liquation (separation of the low 
and high melting constituents 
- indium having a melting point 
of only 156 degrees C.) and 
a good gap of 0.1 to 0.2mm 
as the molten alloy is not 
particularly fluid and tends to 
bridge and form large fillets. 
I trust that this is a useful 
addition to Clive’s article. 









Yours faithfully, 
Graham Astbury (Skipton) 


Chime whistles 
Dear Diane; | read with interest 
the letter from Mr. John Olsen 
(Auckland, New Zealand) and 
was particularly interested in his 
desire to make a chime whistle 
for his steam launch (Postbag, 
M.E. 4457, 31st May 2013). 
Some years ago | had an 
article published which dealt 
with the necessary sizes 
for whistles and the notes 
required to make chimes etc. 


In fact | constructed a three 
note chime in the key of E 
minor whilst writing the article. 
| didn’t find it too difficult and 
the maths were verified on 
completion. When | tested it on 
steam and compared the chord 
it produced with the same 
chord on a concert-pitch tuned 
guitar it was spot on. In fact 
the chime whistle is still fitted 
to my locomotive. 

| hope this is of some help. 
The article was called Steam 
Calliopes, Whistles and Wind 
Chimes and was published in 
2009 in M.E. 4361 and 4363. 


Regards, 
Terry Holland (Malaga, Spain) 


SMEE Training courses 
Dear Diane; Congratulations to 
John Winson and colleagues 
in Royston and Saffron Walden 
Societies for their enterprise 
in running workshop training 
courses this summer. With 
fewer evening classes and 
workshop training in schools 
now very limited this type of 
class is needed to help a new 
generation of model engineers. 
| expect their courses will again 
be a great success. 

I’m sure they won’t mind 
if | remind readers that 
the Society of Model and 
Experimental Engineers has 
run training courses for several 


Very small boring 


Dear Diane; | have been 


years. The Part 1 course has 
just finished for this year but 
will run again in 2014 This is 
an introduction on how to go 
about setting up to do model 
engineering, with advice from 
‘old hands’ as well as some 

newer to the hobby. 

The Part 2 course introduces 
students to making a live 
steam model, in this case 
T. D. Walshaw’s celebrated 
Polly vertical boiler engine. 
Many workshop techniques are 
demonstrated in the course, 
which spreads over several 
Saturdays, sometimes easier 
to access than a full week 
of training. | can write from 
personal experience that this 
was an excellent course, run 
at the right pace and with high 
quality presentations. Although 
the course just started is fully 
subscribed it will run again 
next year. 

Please see the SMEE website 
for details (www.sm-ee.co.uk) 
or why not visit the SMEE stand 
at this year’s Model Engineer 
Exhibition at Sandown Park 
or London Model Engineering 
Exhibition at Alexandra Palace 
where you can see models 
made by course participants. 
Many have never made a steam 
engine before but produce high 
quality models. 


Yours sincerely 
Roger Backhouse 


following Neil Wyatt’s article on 
building the Norden Mill Engine 
with interest. | don’t relate to 
his statement on page 694 M.E. 
No. 4456, that the 6mm ID main 
bearings (fig 19) are too small 
to bore. That is not so as | have, 
on many occasions, bored 4mm 
scale locomotive wheels to fit a 
3mm diameter axle. A suitable 
miniature 2mm boring tool can 
be bought from Arc Euro Trade 
(cat No. O60-290-10100) for £8.50 plus postage. 
http:/ /www.arceurotrade.co.uk/ 

| enclose a picture of my own tool, as set up for use ina 
Seig CO, Baby Lathe which is more than adequate for small 
scale model work. 





Best Wishes, Mick Nicholson (Hull) 
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3D Printing fakes 


Dear Diane; | have just read this week about Model 
Engineering in the future, featuring 3-D printing 


(M.E. Issue 4455). 


Whatever the future will be, | am concerned about the 
Intellectual Property rights, because already you see people 
throwing in a Dinky Toy or similar and then a clone comes 
out. So how is the copyright regulated? The government is 
always too slow to react and fails to use the law to protect 
the original. It then happens that the clones/fakes are seen 
as collectable and attract a price that could rise above the 
original because of all the media attention because it is 
something new. When something is new, people think that it 
is futuristic and that alone is worth money. 

The only way | see the possible usefulness at this moment 
is in the medical world, in making certain parts. 


With regards, 
Henk de Ruiter 
(The Netherlands) 


A farming youth 

Dear Diane; | was just writing to 
comment on Roger Backhouse’s 
excellent article on the York 
Farming Museum as it brings up 
several points. 

The first thing that struck me 
was the photo (No. 23) of the 
plough which is the one | am 
building as a load to go on one 
of my wagons and was featured 
in Geoff Theasby’s column 
in the previous issue of M.E. 
Coincidence! | still have the 
wheels and lots of other parts 
to make yet. 

The next thing is that in 
photo 5 he describes the 
implement as a ‘hay elevator’. 
If this is how it is labelled in 
the museum then it is wrong. 
It certainly would not have 
been driven by the Gin as 
Roger mentioned and it has 
nothing whatsoever to do 
with the hay harvest. A hay/ 
straw elevator is about half 
the width of the machine in 
the photo, about three times 
the height and usually folds in 
two for travelling. The photo 
shows a ‘Green Crop Loader, 
the clue being in the name. | 
was brought up farming and 
although we never had such 
a machine our neighbours 
certainly do. The Green Crop 
Loader was made for loading 
freshly mown grass, clover or 
Alfalfa (grass) for silage (hence 
green crop) and it was towed 
behind a tractor and trailer. 


The tine bars were mounted on 
a crank shaft top and bottom 
(both of which can be seen in 
the photo) which revolved in the 
reverse direction to the travel. 
It was driven by the chain on 
the side facing the camera. 
The tines seen at the bottom 
hooked the grass up as it went 
along and the small trailing 
wheels on castors as seen in 
the photo could be adjusted 
for the height so that the tines 
just caught the mown grass and 
not the ground. The inclined 
wooden bars shuffle the grass 
up the slope on to the trailer in 
front and are driven by the main 
(spoked) wheels seen on the 
extreme left. One of the men on 
the trailer forked the grass to 
the front and stacked the trailer 
evenly. Back in the yard the 
grass was tipped into the silage 
pit in layers and was ‘watered’ 
with molasses for winter feed. 

I started my working life 
straight from school as 
an apprentice agricultural 
mechanic at Platts of Brigg 
and after spending six months 
working in the stores - to get 
to know all the parts, most of 
which | knew anyway by then 
- but my very first job when 
| moved into the workshop 
was to strip a David Brown 
Crawler as seen in photo 8. 
The previous day | had been 
racing it round the yard against 
one of my mates who was on 
a Ford County ‘Crawler’. The 
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boss was out! We brought the 
David Brown into the workshop 
and | have to say it didn’t sound 
very good, even over the noise 
of the unsilenced exhaust and 
the tracks on the concrete floor. 
The Foreman, George Young 
told me to drain the oil from 
the final drive housing so | put 
a tray under and unscrewed the 
drain plug. | was expecting oil 
to drain out but what appeared 
was brown metallic sludge and 
several ball bearings, some 
complete and some in bits. We 
decided that we would need to 
remove the tracks so then it 
just looked like the one in the 
photo. Happy days. 

Looking at photo 13; my 
uncle bought the very first 
Fordson Major to arrive at 
Hodgson's of Retford in 1947 
(HRR 94) which was a petrol 
paraffin job with an LEC 
vapouriser. The photo below 
shows myself aged five and my 
brother Phil aged 144 (I’m the 
one with the snazzy tie). Then, 
a couple of years later, we 
bought another new one (KVO 
266) but we only had that for a 
couple of years before sending 
it back to have a Perkins L4 
Diesel Engine fitted. It was an 
excellent machine after that but 
even then it was nowhere near 
man enough to haul the plough 
in photo 23. That did require 
the Caterpillar D2 in photo 16 
and | would think that even that 
would struggle on clay soil. An 
International TD9 would be far 
more capable. | spent many a 
happy hour sitting on a bag of 
hay stuck between the seat and 
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the mudguard of HRR 94 with 
my uncle ploughing. | wanted to 
drive it but he said that when | 
could start it (with the starting 
handle of course) | could drive 
it. When | was nine | managed 
to start it so | drove it round 

to the back door of the farm 
house and said: “Now can | 
drive it”. | have been driving 
ever since that day. The only 
problem was that at that time 
ones legs were not long enough 
to reach both the clutch at the 
left hand side and double brake 
pedals at the other side at the 
same time so it was one or the 
other. This meant that when 
approaching a closed gate on 

a slight down slope one had to 
declutch to get it out of gear 
and then leap to the other 

side to press the brake with 
whatever strength a nine year 
old could muster. If the timing 
was misjudged slightly then one 
went through the gate anyway 
(or into the Diesel tank at the 
back of the tractor shed!). All 
of us lads left our mark on the 
Diesel Tank. 

We also had a similar engine 
to the one shown in photo 19 
which we used for grinding corn 
in a mill. When we arrived at 
the farm (Ragnall Hall, Notts) 
| used to leap out the car and 
listen for the exhaust which 
was piped through the Maltkiln 
roof. If | heard that, | knew 
where my Granddad would be 
so | would dash up the yard to 
find him. Incidentally, the engine 
shown was also water cooled 
with the water being in the cast 
iron tank lettered ‘Bamford’. My 
uncle made a brass gauze filter 
to go on top to keep the dust 
out but we found another use; 
if one put a handful of wheat on 
the gauze it would cook steadily 
in the steam so then it was 
good to eat (as if we weren't 
well fed on a farm!). 

For anyone interested, at 
the Derwent Valley there is an 
absolutely original, very rare, 
GWR Y4 Banana Van (95166) 
which still has its steam heat 
hoses in place and, | am 
told, still retains all its steam 
heating coils inside, once used 
for ripening bananas in transit. 


Regards, 
Doug Hewson 
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George Punter builds 
an impressive model. 


PART 11 


Continued from page 41 
(M.E. 4459, 28 June 2013) 





Cylinder Head - Water Passage 


A model Lister 6/1 


diesel engine 








Editor’s note: These drawings and photographs conclude 

the section on the cylinder head. Next time we will take a 
short step back as George has provided two further drawings 
pertaining to the injector. There will also be some further 
explanatory text which builders of this engine may find useful. 





The finished engine. 





Top of the cylinder head. 
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Injector position 


Decompression 
flange 


Decompression Unit 





__ Under side of 
\ cylinder head. 











Decompression Bracket 
Mat’l: Steel 


Decompression unit 
The original Lister engine 

had two chambers linked 

with a valve that allowed the 
compression to be changed 
from high to low when the 
engine was running. On the 
model | have 8mm diameter 
sphere which changes to a 
lozenge shape when the screw 
is wound out. This gives the 
variable compression, high for 
Starting and lower when running 
(13 - 18:1). | made the contra 
piston from bronze but this has 
a higher rate of expansion and 
tends to stick on ‘high’. Perhaps 
if it were made from iron it 
would be able to move as it 
would expand at the same rate. 





Contra-piston 
Mar'l: Cast iron or bronze 
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George Punter builds 
an impressive model. 


PART 12 


Continued from page 247 
(M.E. 4462, 9 August 2013) 


Injector Parts 


432 


A model Lister 6/1 


diesel engine 


hen | originally 
designed the injector 
pump the outlet was 


facing at 90 degrees to the 
inlet but this caused problems 
with the pipe work and was 
later changed to the position 
shown on page 568 (M.E. 
4454, 19th April 2013) and 
on the supplementary sheet 
here. The body of the pump is 
fabricated from three different 
pieces that were later silver 
soldered together taking care 
to line up the various parts. 
When making the pump piston 
it has to be a good fit without 
being too tight. The return 
spring that fits between the foot 
of the pump and the washer 
and the O-ring unit has to have 
sufficient strength to pull the 


| — Spring fits here 


eH Needle/piston 
ws P 


SectionA-A 








The finished engine. 


piston back down and so draw 
in the new supply of fuel. The 
washer is used to protect the 
O-ing from the spring. The two 
ball valves work in the same 
way as those used in steam 
locomotives. On the inlet side 
the check plug controls the 
distance the ball can travel and 
on the outlet a small disc with 
three holes drilled in it does the 
same job. 

When | originally made the 
injector | used a small spring 
behind the needle piston but 
experiments did show that 
the engine ran without it! This 
is probably due to the check 
valves in the system preventing 
the back pressure on the fuel 
system. This is where the 
‘experimenting’ part comes in 
as | had never made an engine 
of this type and had not seen 
any other models using an 
injection system. A thin gasket 
is fitted between the two main 
body parts but remember to 
allow for the small fuel (0.8 
mm) hole on the inlet port side. 
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Return spring 
fits here 


Injector Pump Assembly 





a short article with just a 

handful of photographs about 
the Lister Diesel engine, without 
drawings, mainly to show other 
model engineers what | had 
been doing in my workshop and 
to encourage others to have a 
go at such a project. The article 
was deliberately kept short and 
was never intended to be a 
step by step instruction series. 
It was only later that | was 
asked by the then Editor if | had 
drawings to go with the article. 
The drawings that | had made 
to date were intended for my 
use only but after three weeks 
of work the drawings that are 
currently being published were 
produced. To complete this task 
| had to strip the engine and 
check all the parts against the 
drawings. | work in metric units 
but on occasions | have used 
imperial material as where | live 
metric is not always available. 
This fact was the cause of 
some ‘mistakes’ as on some 
views a metric size was given 
but | had used imperial material 
and had omitted to change the 


| initially submitted quite 


Check valve ball 


A review of the series 


drawing, e.g. the pivot post for 
the valve lifter on one drawing 
was shown as 3.2mm (% inch) 
and 3.0mm on another view or 
a 6mm shaft running in a 4 
inch hole. | have also used both 
metric and imperial threads as 
that is what I had to hand in the 
workshop. A 3mm shaft with 
an M3 x 0.5 could easily be 
replaced by a % inch shaft and 
5BA thread if the need arose. 
There has been some criticism 
of the presentation of the 
drawings and | would like to 
take the opportunity to address 
this aspect of the article. I, like 
many other model engineers, 
am not a professional designer, 
draughtsman, pattern maker, 
foundry man or fitter and turner 
but | am someone who works in 
the back shed at a hobby | really 
enjoy. Although | have made 
twenty-seven model four stroke 
internal combustion engines 
(from 6.5 — 80cce and having 
1,2,3,4 cylinders) the building 
of the Lister diesel engine has 
been the most challenging. 
Even though | have reached the 
‘three score years and ten’ the 
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learning curve never stops and 
the brain cells have been given 

a really good work out! To avoid 
over dimensioning some of the 
drawings, several views of the 
same part have been shown. | 
use a CAD system that | have 
had for the past thirteen years 
and, like me, it does have its 
failings but | have learned to use 
it to produce workable drawings. 
Oh yes -| did forget to have a 
capital M when specifying a 
metric thread (e.g. M6 x 1.0) 
and that was my fault! Despite 
checking the drawings many 
times there were still dimensions 
that were either left out or wrong 
— hopefully not too many and for 
that | apologize. | have attempted 
to rectify some of the problems 
through the Forum but still have 
difficulty in finding my way around 
the site. 

Like many other model 
engineers | enjoy reading about 
the work that other people have 
produced and they help to inspire 
me to do better next time. On 
a recent visit to the Harrogate 
show | met many such people 
and | saw and admired their 
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wr Fuel inlet 








models in awe. Being interested 
in motorcycles, the model of 
the Hildebrand and Wolfmiller 
caught my eye ... and then there 
was the scale model Bentley 
engine of Mike Sayers and Brian 
Rees had his Vee twin running. 
We all model to the best of our 
ability and within the limits of 
our workshops and budgets but 
above all it's our hobby. There are 
a very small percentage of those 
who are very critical of the efforts 
of others but the vast majority 
appreciate what has been 
carried out. To the critics | offer 
the challenge of designing and 
making a unique working model 
internal combustion engine using 
all the skills that have been 
mentioned and then tell us all 
about it. To the others | hope the 
Lister has encouraged you to 
enjoy our wonderful hobby. 

My next project is a 3 
inch scale model of a 1913 
Saunderson and Mills tractor 
with a twin cylinder “Tee head’ 
engine as the power unit. The 
rolling chassis is complete but 
now | am up to the interesting 
part — the engine. 
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“A model Lister 6/1 


ail. diesel engine 


an impressive model. 


PART 13 


Continued from page 432 
(M.E. 4465, 20 September 2013) 














These drawings 
complete the series 
concerned with the 
governor. 






The finished 
engine. 


Governor Link 
at’: Ste 















8BA clear - spring 
adjuster fits here 








Cutoff Hand Lever 
Mat’l: Steel 


Mat’l: Steel, fits onto governor follower shaft 






Cutoff Spindle Eccentric 
Mat’: Steel 
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Groove width 
to suit circlip 


Valves 
Mat'l: Stainless steel, 2 off 


Valve Guide 
Mat'l: Bronze, 2 off 


Recess to suit 
‘E clip used 


Ao Dia. to suit 
if spring used 


Valve Collet 
Mat'l: Aluminium, 2 off 





www. model-engineer.co.uk Visit the Model Engineer Exhibition (www.modelengineershow.co.uk) 724 





A model Lister 6/1 


GEORGE 


PUNTER 





George Punter builds 
an impressive model. 


PART 16 


Continued from page 721 
(M.E. 4469, 15 November 2013) 


@7.90 


Valve Lifter Tube 
Mat’: Steel 


16.30 





diesel engine 


Valve Lifter 

This is a very 
useful part when 
the engine races 
away as mine did 
on trials! The lifter 
tube has the wide 
part down with the 
body placed over 
the top and held 
in place by the 
lifter bolt. 











Section A-A 


Valve Lifter Locking Screw 
Mat'l: Steel 
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Si 


Thread M3.5 
10mm long 


o 
Valve Lifter Bolt a 
Mat’k: Steel 


Rocker Bearing 
Mat’l: Bronze 
Silver solder into rocker 


= te 
7 _t |¢ 
io 








Valve Lifter Body 
Mat’: Steel 


www. model-engineer.co.uk 





I/C TOPICS 


Countersink 
to suit 3.0 screw 


Rocker Block 
Mat’l: Aluminium 





6BA clear 


AS 
4 
, 3 
— ipl 


SA 


Rocker Box Cover 
Mat’l:Aluminium 
Machined from block 


Fork Ends 
Mat'l: Brass, 2 off 





A model Lister 6/1 





George Punter 
completes his 
impressive model. 


PART 17 


Continued from page 847 


(M.E. 4471, 13 December 2013) 





























Section A-A 


Valve Cap 





Mat’l: Silver steel (hardened), 


2 off 


diesel engine | 


Oil Supply 


The oil pump draws oil through 
the gauze filter and then in to 

the feed line inside the engine. 
The two copper pipes will have 


to be pushed into shape so that 
they deliver drops of oil to the 
main bearings and are not hit 
by the revolving masses inside. 








@13.20 















|/8in copper pipe 
check length Lee 
shape from job 


@4.00—~} 




















|g — 


Section A-A 








eu 


Internal Oil Pipework 


CY 


‘O’ ring fits here 


° 
ioe) ° 
ws S 
ee) 
Q 
r2.90 A -— 0.80 
Section A-A 
Oil Filler Cover 
Mat’l: Brass 








—— 


AS 

















ATS 





























—Brass pipe tapped 1/4 x 40tpi 
for the inlet junction. You will 
need to drill @5/16 clear hole 
through the crankcase 


S 


Main Internal Oil Pipe 


O 


Oil Drain Plug 
Mat’l: Brass 
Blanking off screw through 
the crankcase blocks this end off 
1/4 x 40 tpi 


























—_—___ 
0. 0 





@6.00 —=-— @12.60 
ily 
i oi lo 
rt 

; Sl 
9.31 








Fit ‘O’ ring under here z 






Gauze filter 
soldered to body 


5/16 x 32 thread 











A | 
—+|, | K—— ©6.00 
in 3 
s é8 3.00 
rH _t 
L| | 
i ; 
| 
A Section A-A ge 
i“ = ©6.40 8 
=6 mi 
g 2 3 
o nA ° 
8 AN 
Q 
Oil Filter 
Mat’l: Brass 
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@3.40 





Reed Valve 


Mat’l: Shim brass or steel 


(for appearance only) 


















































fo} 
i 
i —| -- @2.25 
ISS 
@3.60— ~~ 
Section A-A 
@12.50 
A 
LT 
Breather Top 
Mat’l: Brass 


° 
3S 
om 
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The injector pump and pipework. 


Fuel tank and filter 

Gravity fuel feed is used so a 
tap will need to be fitted to the 
tank. Check the photographs 
for placement and fitting. The 
filter container has a bleed 
screw fitted to the top to bleed 
air out of the system. A simple 
gauze or fabric filter cam be 
made and fitted inside. 


Starting the Engine 




















































































































Use 3/8in copper elbow. These drawings conclude the 
6BA clear series. For the first attempt 
at running the engine | used 
80° model aircraft diesel fuel with 
$ 33% ether, 33% kerosene, 
Reed valve 33% castor oil. The engine 
== 
ran and | was over the moon 
Note: use 8BA bolt through the . 3.00 but after a couple of days 
centre hole on assembly Section A-A [ A the total system blocked up. 
Breather Unit G.A. Breather Pipe Lesson No. 1: experiment 
Mat’l: Brass Mat’l: Copper & brass with different fuels; try ether, 
mineral oil and kerosene. 
Here in Australia we can buy  s> 
@32.00 
oO 
eo aS) * CD Air Cleaner 
ce) eo 8 3 
6BA thread l ran) oo Back 
ion 
7, ° 
as [$A a 
R Thread 6BA 5.00 —-| i<— 4 
a a A —_——— = 
~~ 02.90 il \ sl i 
1 So foe} 
3 
18 holes 
20° apart 7»! | 4 -g9,50 ®! 1.00->| La 
=4 ——A Section A-A 
@6.00 | 7) 
=4 Ss A—e! ee 
wn ha for pushrod 
Section A-A | A 32.00 
. 1.00 Tappet Screw ° r=) 
: Mat Steel,2 of S a 
These have small indents for the 2 N 
Rocker Pad pushrods to fit in & locknuts to : ; 
Mat’l: Silver steel (hardened), 2 off hold them in place “935.007. t 
—=—A : Silver solder 
Section A-A 
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@40.00 





20 holes 








Silver solder. 


, ' < \ r aN oY 
aden al - —- | 4 SB 
Inspection hatch showing breather. | \ 
oO 
3 2 


an engine starting spray which —»; | ~—— @8.00 
has 30% ether content. The 
engine will work with that 


—i—A l . 
gS Section A-A 
but some oil may need to 














0 





2 














@36.00 
be added. | have yet to try ; 
; Silencer 
diesel fuel of the type sold Make in two haves & silver solder together 
at a service station. | use Machined from brass or steel 








an electric drill as a starter 
motor and an adaptor that 
fits onto the crankshaft of the 
engine. This spins the motor 
fast enough to generate the 
heat required to promote the 
combustion process. 

The model can be seen 
working on YouTube; type 
‘Model Lister Diesel Engine’ 
into the search box. 








Fuel instruction plate. 





Experiments worth 

considering 

1. Connecting up the governor 
to a butterfly valve in the air 
inlet to control the speed. 
At present a restrictor (an 





aluminium plug with 3.2mm Oil delivery pipes inside the Pipework for the injector and 
hole) is placed into the air engine. oiling systems. Oil filter. 
intake tube. 


2. Fuels of different types 
and mixtures. 

3. Experiment with cam shapes 
and timing; varying the 
timing of the injection on the 
compression stroke and also 
injecting on the induction 
stroke to see if the engine 
will still work (as on two 
stoke model diesel engines). 


This engine is a challenge 
and open to experimentation 
in many areas. There is a great 
deal of pleasure to be had in 
the construction but even more 
pleasure when it actually works. 
It is hoped that this project 
will sow a Seed that can be 
developed and improved by other 
model engineers or others who 
have expertise in this area. ME Nes _ 
A view showing the air cleaner. A view to show the fuel tank mounting arrangement. 


Rat 
Seanad 
UY two 
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Fuel Tank 


The fuel tank is made from brass or 
copper tube with the ends silver soldered 
in place.A small brass tap & filler plug can 
be added & the finished tank is mounted 
on a brass angle & bolted to the cylinder. 

A top steady is fixed to the rocker box 
cover & all pipework is @3/32 copper tube. 
See photographs for details. 

Check the photographs for the fuel return 
connection block. 
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The filter is held onto the 
back plate by four 8BA 
hex bolts 


Fuel Filter And Back Plate 

Mat’l: Brass 

Check photographs for position 

on cylinder block. 

Make an internal filter from fine gauze. 





25.00 
40.00 





~ 


























—i 3.00 





60-4 


Fuel Filter Back Plate 
Mat’l: Brass or steel 
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REFERENCE MATERIAL 
(a) Lister Instruction Book 
and Parts List - Diesel 
Engines Type 6-1 Book 
No. 103/364. This booklet 
has open and inline views 
of all the parts of a 6-1 
Lister diesel engine and 
is very useful to see how 
the original engine was 
constructed. 


(b) The Lister CS Story 
by David Edgington. This 
book has the story and 
history of Lister engines 
and is very interesting 
background material. 


(c) Diesel Fundamentals, 
Service, Repair by Bill 
Toboldt. This book 
contains information on 
how the various parts of a 
diesel engine work. 

(d) There is an ongoing 
thread on the Model 
Engineer website forum: 
www.modelengineer. 
co.uk/forums 

Type ‘Lister’ into the 
search box (search all 
topics) and you will 

find that a number of 
readers have tackled 
this very interesting 
project and some have, 
in recent months, posted 
information that enhances 
this article. 
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ON SALE 21 FEBRUARY 2014 


@® The 2013 MEX Trophies, 
Medals and Certificates 


@ Faster Model Making 
® Bantam Cock 


® Your invitations to IMLEC 
and LittleLEC 


® Eta 15d 
® Kit Built locomotives 








You, want the best out. of this ‘machine: Give this -| 
handbook to the man who has to look after it. 





BOOK 103/1053 1% | PRICE 5/- 





hee INSTRUCTION BOOK 
oS | AND 


SPARE PARTS LIST 








TYPES 33-1, 6-1 & 12-2 











R. A. LISTER & CO., LTD., 
DURSLEY, GLOUCESTERSHIRE 
ENGLAND _ 
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INSTALLATION 


The Engine must be installed where a generous supply of fresh air is assured. 

A portable electric light is recommended in addition to the fixed lighting of the engine room. 
The most convenient height for the crankshaft is 27in. above the ground. 

Keep Exhaust and Water Pipes as short and straight as possible. 

Leave a space of about 3 feet all around the Engine for ease of access and maintenance, 


Foundations 

Our standard foundation drawings give the dimensions of suitable concrete beds. These dimen- 
sions are the minimum for a good solid sub-soil and modifications will have to be made where the 
sub-soil is soft, water-logged, or otherwise of a special character. 

Set the Engine as level as possible, packing under the Engine feet with thin metal strips, placed 
as close as possible to the holding down bolts. 


Portable Models 


Place Portable Models in as level a position as possible. 


Belt Drive 

Driving Belts must be run as close up to the Flywheel as possible to avoid undue strain on the 
Bearings and Crankshaft. Where “fast” and “loose” pulleys are used, drive the “ fast ” pulley from 
the side nearest the Flywheel. 


Tank Cooling 

Arrange the Water Tank with the bottom pipe, between the Engine and the Tank, level. 

Maintain the water level above the top connection on the tank. 

The connection from the top of the Cylinder Head to the top of the Tank must slope upwards 
all the way. (See Fig. 1). 

After starting always check that the water is circulating. 

To avoid air locks, turn on 3-way tap before refilling Tank. 

In frosty weather drain cylinder jacket by turning 3-way tap so that cylinder jacket and pipes 
are drained, but water remains in the Tank. Turn on water jacket drain cock. 

When water pump is fitted, this must also be drained. 





Correct. Incorrect. 
Fig. 1. Water Cooling. 


Radiator Cooling 
Radiator fans are not designed to discharge against any head greater than that due to the 
resistance of the Radiator itself. Sets must be installed so that the air is free to circulate. 


Exhaust Pipes 
If a longer exhaust pipe than standard must be fitted, this should at no point slope upward 
from the engine, unless a suitable moisture trap is fitted at the lowest part of the pipe. This is to 
prevent moisture, caused by condensation, draining back into the Cylinder and causing damage. 
Tf more than 10 feet of pipe is used, the bore of the pipe must be increased. 
Pipe sizes—Up to 10 feet -—-2 in. bore. 
10 feet to 20 feet — 2tin. bore. 
over 20 feet —3 in. bore. 
To facilitate cleaning the Exhaust Pipe during overhaul, it must be erected in easily detached 
sections of about 4 feet in length, and not concreted in at any point. 
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FUEL SUPPLY 


It has not been found practicable to recommend any particular fuel for universal use, but 
the fuel must be a distillate, and not a residual oil or a blend thereof. It should have a Speci- 
fication conforming to British Standard No. 209-1947 Class A. 


Calorific Value s is oy 19,000 B.Th.U/Ib. 
Viscosity (Redwood No. 1) at 100° F. 2c as 31—45 secs. 
Flash Point (closed) .. ve an — Min. 150°F, 
Cetane Number “a ia snd Min. 45 
Distillation by Volume at 350°C. . oe si Min. 85% 
Conradson Carbon by wee or de ne Max. 0.1% 
Water by Volume... Se: wee! - ine. SOs, 
Ash by Weight ae i se Oats .. Max. 0.01% 
Sediment by er ue. sae te Se Max 00095 
Sulphur by Weight . ne mie, che Ga “MaRS 
Acidity (Inorganic) .. Ae we see Nil 
Corrosion Copper Strip at 212°F. ... sai Negative 


The purchaser must satisfy himself that his Engine is capable of dealing with the fuel at the 
lowest temperature to which it may be exposed. 


In very cold climate, ic., where the temperature falls below 0°F., it may be necessary for 
a water heated Fuel Filter to be fitted. 


The following fuel oils have been used with satisfaction in these Engines :— 


Shell Diesolene Light Diesoleum Diesovap 
Shell Gas Oil Esso Diesel 

Pratts Diesel Fuel A Texaco 811 Diesel Gasoil 
Essogasol Vacuum Co’s Atlantic Diesel 


It must be understood, however, that different Fuel Oils become available in different areas 
and that variations in a particular brand of fuel oil may occur. 

Vaporising Oils are unsuitable as fuel for Lister Diesel Engines. 

In general, the fuel must be free from foreign matter, or excessive wear will take place in the 
fuel injection system; some fuels are unsuitable owing to the excessive temperatures and pressures 
resulting from their use or excessive carbon formation and chemical action on moving parts. The 
user is cautioned that although the engine may run satisfactorily for a short time on cheap fuel, ex- 
cessive wear and damage, will ultimately be suffered by the engine and its life materially shortened. 
For these reasons we can accept no responsibility for such damage or wear caused by the use of un- 
suitable or dirty fuels, 


Clean fuei is of the utmost importance in maintaining a high standard of performance. 


Fue! Service Tank 
Mount the Fuel Tank not less than 2ft. 6ins. and not more than 6ft. above the Crankshaft and 
as close to the Engine as possible. 


Fuel Tanks supplied by us are fitted with a sloping bottom to assist in draining off sludge by 
means of a drain plug. During overhauls examine the tank closely and clean out if necessary. 

Clients providing their own Fuel Tanks should arrange for the fuel outlet to be 2in. above the 
bottom of the tank and that draining arrangements are provided at the lowest point. 

Always fill Fuel Tanks through a fine strainer, preferably at the end of a run. If any sediment 
is stirred up during the process, this has time to settle before the Engine is used again. 

If cans are used, avoid tipping out the last few drops. 

Funnels are very difficult to keep clean in dusty conditions, Wash them before and after use 
and wrap up when not required, or fill Service Tank direct from a small mouthed screw capped 
can such as a 2 gallon petrol can. 

Tanks and Piping should NOT be galvanized. 

Before finally connecting up, blow out all fuel pipes to remove scale loosened during bending 
and fitting. 
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General LUBRICATION 


The type of lubricating oil suitable for use in a diesel engine is dependent on a number of 
factors, of which the sulphur content of the fuel oil used is perhaps the most important. In recent 
years the sulphur content of Class “A” fuels has been increasing and fuels having a sulphur content of 
up to 1% and more are encountered. To minimise the ill effects of this high sulphur content only 
the best Heavy Duty Diesel Engine (Detergent) lubricants are recommended for use in Lister engines. 





Specification 
For general guidance the following internationally recognised specifications are suitable : — 
% Sulphur content in fuel oil Specification 
British Standard Spec. 1905/52 or 
o/ Pp 
Up to 0F%o | US Army Spec. MIL-0-2104 OY 
From 0.4 toi% — ... sed U.S. Army Spec. Supplement 1 
Over 1%... es vas U.S. Army Spec. Series 11 
(Supplement 11) 








Viscosity—Grade of Oil recommended for different temper atures— 


Below 32°F 32°F—85°F Above 85°F 
SAE 10 SAE 20 SAE 30 


Branded Oils 
In order to assist engine users a list of brands of oil normally obtainable in world markets 
which have proved satisfactory in our engines is given below :— 


LIST OF OILS COMPLYING WITH B.S. 1905/1952 OR U.S.A. SPECIFICATION MIL-0-2104 
SUITABLE FOR USE WITH FUEL OJL UP TO .4% SULPHUR CONTENT 


i 
u 



























































SAE 10 or 10W ! SAE 20 or 20W SAE 30 
Oil Company Brand Brand Brand 
Alexander Duckham & Co, Ltd. ...1Duckhams HD 10/MIL |Duckhams HD 20/MJLDuckhams HD 30/MIL 
Tractor Diesel 20 Tractor Diesel 30 
Esso Petroleum Co. Ltd. ... ...Essolube HD 10 |Essolube HD 20 Essolube HD 30 
Esstic HD 10 Esstic HD 20 ‘Esstic HD 30 
Freedom-Valvoline Oil Co. ... Valvoline VPR 206 : \Valvoline VPR 306 Valvoline VPR 506 
Mil-O-2104! MIL-0-2104 MIL-0-2104 
Germ Lubricants Ltd. ... ... --Germil 101 ‘Germil 201 Germil 303 
Prices Lubricants Ltd. ... _. Energol Diesel \Energol Diese] D-SAE 20Energol Diesel D-SAE 30 
D-SAE 10W} 
Regent Oil Co. Ltd. _..|Caltex RPM Delo ‘Caltex RPM DELO Caltex RPM DELO 
Special SAE 10|Special SAE 20 Special SAE 30 


Caltex Ursa Oil X10** [Caltex URSA Oil X20** Caltex URSA Oil X30** 


_..Shell Talona Oil 10W ‘Shell Talona Oil 20 Shell Talona Oil 30 
Shell Rotella Oil 10W (Shell Rotella Oil 20/20W Shell Rotella Oil 30 


Shell-Mex & BP. Ltd, ... 















































Gulf Oil (Great Britain) Ltd... | Brit-Gulf HD 30 
Snowdon, Sons & Co. Ltd... ...:Royal Snowdrift Royal Snowdrift Royal Snowdrift 

| Apennine SAE 10;Apennine SAE 20 Apennine SAE 30 
Vacuum Oil Co. Ltd... ...'Delvac Oil 910 Delvac Oil 920 Delvac Oil 930 
Mobiland Diesel 20 Mobiland Diesel 30 
Vigzol Oil Co. Ltd. ..New Ace 10 iNew Ace 20 New Ace 30 a 
C.C. Wakefield & Co. Ltd... .../Deusol CR10 Deusol CR 20 Deusol CR 30 

Agricastrol HD10 Agricastrol HD 20 Agricastrol HD 30 








LIST OF OILS COMPLYING WITH U.S.A. SPECIFICATION 2-104 B, SUPPLEMENT 1 


SUITABLE FOR USE WITH FUEL OJL OF .4%, 


Oil Company 





SAE 10 or 10W 





Brand 





Alexandse Duckham & Co. Ltd. . 








-Duckhams HD10/! 





Esso Petroleum Co. Ltd. 










Freedom-Valvoline Oil Co. 





|¥alvoline VPR. 206 








Supp. I 





Germ Lubricants Ltd. ... 





.iGermol D10/S1 










TO 1% 
SAE 20 or 20W 


SULPHUR CONTENT 


SAE 30 





Brand 


Brand 
eete 





Duckhams HD 20/1 


Duckhams HD 30/1 





Diesel Lubricant | 





Vavoline VPR 306 


Supp. 


Valvoline VPR 506 


} Supp. I: 








Germol D 20/SI 


rae 
Germol D 30. ist 








Prices Lubricants Ltd. 

















Regent Oil Co. Lid. 


Shell-Mex & B.P. Ltd. ... 








Snowdon, Sons & Co. Ltd. ... 








Vacuum Oil Co. Ltd. ... 





Vigzol Oil Co. Ltd. 





C. C. Wakefield & Co. Ltd. ... 


“Royal Snowdrift Alpine 
SA 


..iNew Ace (Sup. 1) 10 
. Deusol CR 10/1 





leattes Cis Oil X10*# 
Sup. | 








E 10 








\Agricastrol HD10/ Bh 








Gulf Oil (Great Britain) Ltd. 





.../Silvertown HD 10 





_Gupp. ) 














Caltex URSA Oil 
X 20** Supp. ! 








Royal Snowdrift 
Alpine SAE 20 





Mobiland Bs 


Oil 851/20 


New Ace (Supp. )) 20 





“Icaltex URSA Oil 


X 30** Supp. | 





“|Shell Rotella T Oil 30. | 





Royal Snowdrift 
Alpine SAE 30 





Mobiland Tractor 
Oil 851 /30, 


New Ace (Supp, D 30 








Deusol CR 20/1 
Agricastrol HD 20/1 


Daniel CR 30/1 | 





Silvertown HD 20 
(Supplement 1) 





LIST OF OILS COMPLYING WITH U.S.A. SPECIFICATION 2-104B SUPPLEMENT 





agricastral HD 30/1 


Silvertown HD30 
Supplement 1) 
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“ 


FOR USE WITH FUEL OIL OVER 1% SULPHUR CONTENT 


Oil Company 





Alexander Duckham & Co. Ltd. . 





SAE 10 or 10W 


SAE 20 or 20W 





Brand 


Brand 








2 Duekhams HD to/tt 





Esso Petroleum Co. Ltd. 





Freedom-Valvoline Oil Co. 






Duckhams HD 201 11 











oe Valvéline Vv PR 206 


Supp. 2 





Germ Lubricants Ltd. ... 


--{Germol D 10/82 





Walvoline VPR 306 
Supp. 2 








Prices Lubricants Ltd. ... 





-_ Enetgol aa 


2-SAE 10W 





Regent Oil Co. Ltd. 





Shell-Mex & B.P. Ltd. ... 








Snowdon, Sons & Co. Ltd. ... 





di Rival Shower ift 





Vacuum Oil Co. Ltd. ... 








Vigzol Oil Co. Ltd. 
iC. C. Wakefield & Co. Ltd. ... 








..|Super “Ace 10 


‘ Germol D20/S2 





Diesel taibrict ant TSD 432 


Valvoline VPR 506 
Supp. 2 





Energol Diesel 


$2-SAE 20W|Energol Diesel $2-SAE 30 


Germol D30/82 








Caltex URSA Oil 
xX 20** Series 2 





Caltex URSA Oil 
X 30** Series 2 








Shell Rimula Oil 30 





Royal Snowdrift 
Pyrenees SAE10|Pyrenees SAE 20 


Royal Snowdrift 
Pyrenees SAE 30 








Delvec Oil $230 





Super Ace 20 


Super Ace 30 





of Deusol CRX 10 


Agricastrol HDX 10 


Deusol CRX 20 


Agricastrol HDX 20 


iDeusol CRX 30 


iAgricastrol HDX 30 





Gulf Oil (Great Britain) Ltd. 





_.|Silvertown HD 10 





_ (Supp. 2) 
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7 Silvertown HD20 


Supplement 2) 


Silvertown HD 30 
(Supplement 2) 





Mixing of Oils 

If an engine has been run on straight mineral oil for more than 250 hours since completely over- 
hauled (or since new) before it is changed to Heavy Duty (Detergent) Lubricants, the deposits 
formed by the straight oils may be dislodged by the latter and choke the oilways and filters. For 
this reason it is necessary to flush the engine thoroughly with Heavy Duty (Detergent) oil and 
change the oil after 150 hours and then resume normal changes every 500 hours. The filters must 
receive frequent attention during this initial period. 

Sometimes Heavy Duty (Detergent) oils increase the oil consumption, in which case a heavier 
grade may be used. 


DO NOT MIX TWO DIFFERENT BRANDS OF OIL. THOROUGHLY DRAIN OFF 
THE ONE BEFORE ADDING THE OTHER. 





—— 011 Supply Pipe Lubricating Oil System 
to Main Bearing 
~—— Oil Hole Lubrication is by a plunger type 





pump operated by a cam on the cam- 
shaft. The pump feeds a generous 
supply of oil to the Main Bearing and 
to the trough into which the dipper of 
the Connecting Rod Big End dips. The 


Big End Bearings are lubricated from 
below by a hollow dipper in the 12/2 
Engine, and by oil holes from above in 
the 34/1 and 6/1 Engines. The Piston, 
Cylinder and other working parts are 
lubricated by splash. 

The Lubricating Oil Pump of the 
Single Cylinder Engines, mounted on 
the end of the Crankcase below the 
Fuel Pump, is fitted with a hand prim- 
ing lever. The Two Cylinder Engine is 
primed from inside by reaching through 
the Crankcase and working the Oil 


DrainPlug 


Oil Suction Strainer 






Oil Levels 
Fig. 2. Lubricating Oil System, 34/1 and 6/1. 


Oil Pressure ~ \ 





Indicator Pum) Plunger with the thumb until the 
oil is seen to flow down over 

a the Main Bearings. Two 
Lub, Oil Pump — aes ae Crankcase Door Cylinder Engines have an Oil 
a ae Pressure Gauge Indicator 

see C pinecite Ho fitted on top of the Lubricat- 

.s ; ing Oil Pump. The Tap under 

_ Tou Rod this Gauge must be kept shut 

A and opened only to check that 

Keg — Oil Filler oil is being pumped to the 

Nd main bearings. The Valve 

“Oil Level Stems are lubricated from 

Oil Suction small oil reservoirs in the 
Strainer Cylinder Head, and the 


Fig. 3. Lubricating Oil System. 12/2, Rocker Shaft is provided with 
its own Greaser. 


Near the Valve Tappets is a brass plug marked “OIL”. This is for applying oil to the Cam- 
shaft Bearing if the Engine has been standing idle for a long time. Tappet heads and Push Rod 
heads are cupped to enable them to hold their own supply of oil for a reasonable time. 


Before Starting Engine for the First Time or After Overhaul 

(a) Remove Crankcase Door and fill troughs under Connecting Rods with lubricating oil. 

(b) Apply oil to each oil hole in top of Big End Bearings. 

(c) Open Oil Filler and fill Engine sump to within lin. of the top of Oil Filler. 

(d) Operate Lubricating Oil Pump by hand or rotate Engine by starting handle until oil flows down 
over Main Bearings. 


6 


(e) Close up Crankcase and fill recesses in Cylinder Head with engine oil for valve lubrication. 
Also fill cups in Push Rods and Tappet Heads. 


(f) Remove brass plug near Tappets, marked “Oil”, and pour in 4 pint of oil. 
(g) Fill Rocker Shaft Greasers and give several turns to lubricate Valve Rockers. 
(h) Lubricate any AUXILIARY MACHINERY driven from the Engine. 


Lubricating Oil Sump Capacities 
34/1 and 6/1... & bis a 6 Pints 
12/2 re me ry te 10 Pints 


Fue! Pump Delivery Union Valve Rocker Shaft Greaser 


Overload Paw! Fuel Pipe to Injector 


Governor Hand Lever Compression C/O Valve 


Valve Lifter Fuel Filter 


Lub, Oil Pump Hand Lever Crankcase Breather 


Lubricating Oil Pump Crankcase Door 


Oil Filler 





Fig. 4. Single Cylinder Engine. 


STARTING AND STOPPING 


To Start Engine by Hand 


(a) Make it a practice to check the lubricating oil level, the fuel level and the cooling water level 
before starting. 


(6) If Engine is being started for the first time ensure that all the foregoing points of lubrication 
have been attended to and that the fuel system is primed. (See page 18). 


(c) Swing Valve Lifter(s) under Tappets. 
(d) Screw in tightly the Compression Change-over Valves on Cylinder Heads. 
(e) Disengage Governor Hand Lever by pushing downward and trip overload pawl on Fuel Pump. 


(f} Place starting handle on the Engine Crankshaft extension and turn. Disengage Exhaust Valve 
Lifters as quickly as possible, and lock in off position. Engine should fire as soon as one 
Valve has been released. Retain grip on starting handle and remove from crankshaft. 

(g) Open Tap to Oil Pressure Indicator Gauge to check that pump is working and quickly close 
tap (12/2 Engine ONLY). 

(h) Check that cooling water is circulating. 

() Load can be applied as soon as Engine has attained full speed. Up to 4 load, Compression 
Change-over Valves should remain screwed in, but when more than } load is applied, screw 
Change-over Valves out as far as they will go. 
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To Stop Engine 
(a) Lift Governor Hand Lever. 


(9) When Engine is about to stop, engage Valve Lifter (see Fig. 4). Never stop Engine by shutting 
off fuel supply or by lifting the exhaust valve. 


Speed and Load Regulation 


A slight adjustment of speed may be made. To increase speed, turn the knurled adjusting nut 
in a clockwise direction, increasing the tension of the spring. To reduce the speed, turn the knurled 
nut in the opposite direction. 


THE SPEED STATED ON THE ENGINE MUST NOT BE INCREASED ABOVE 2}% 
WITHOUT FIRST CONSULTING US. 


FAILURE TO START OR RUN PROPERLY 


Essentials for Easy Starting 


(a) Engine must turn easily when decompressed. If not— 
Check that suitable Lubricating Oil is in use. 
Check that valve lifters are correctly adjusted. 
(b) Injection creak must be heard (or felt—place fingers on fuel injector pipe), If not, the cause 
may be— 
No fuel in Tank, 
Air Lock in System. 
Injector Nozzle valve stuck open. 
Fuel Pump delivery valve seat scored. 
(c) Good compression on High Compression Ratio. If not, check for— 
Worn Cylinder. 
Piston Rings carboned in grooves. 
Leaking Inlet or Exhaust Valve—possibility of bent valve stem. 
Leaking Change-over Valve or Hand Wheel not screwed in tightly. 
(d) Fuel Pump Rack to be free (Stopping Lever moved). 
(e) Overload Pawl on Fuel Pump must be set for starting. 


Knocking 


This may be caused by— 
(a) Valve, probably Exhaust, sticking in guide, and hitting Piston—clean Valve stems and guides. 
(b) Slack Bearing—fit new bearing. 
(c) Insufficient clearance between Piston and Cylinder Head—Check and adjust. See page 13). 
(d) Injection too early—check and adjust. (See page 18). 
(e) Flywheel loose on shaft—Drive taper keys in tightly. 


Carbon Deposit 


Excessive deposit may be due to— 
(a) Choked Exhaust system—dismantle and clean. 
(b) Long period of idling—running too cool. 
(c) Unsuitable Fuel Oil. 
(d) Unsuitable Lubricating Oil. 
<e) Injector not spraying correctly—clean nozzle. 
(f) Late injection of fuel—check timing. 


Smoky Exhaust 
The Exhaust should be clear at Full Load. If it is not, steps should be taken to clear it. Black 
smoke is due to incomplete combustion of fuel caused by— 


(a) Overload, causing an excessive quantity of fuel to be injected. 
(b) Choked air intake. 


. 


(c) Poor atomisation due to a choked injector nozzle. 

(d) Unsuitable fuel. 

Blue smoke, when faint, is generally the result of light load or over-cooling. 

Heavy blue smoke is caused by lubricating oil passing the Piston Rings, because of either 
Piston Rings carboned in grooves or a worm Cylinder. 


Engine Stops 
This may be due to— 
(a) Lack of Fuel—Tank empty, Air or Water in Fuel System, Fuel System choked. 
(b) Overload. 
(c) Overheating—shortage of water or lubricating oil. 


Loss of Power 
This may be due to— 
(a) Loss of compression. See difficult starting. 
(6) Incorrect Tappet clearance. 
(c) Choked Exhaust Pipe. 
(d) Fuel injection system. Injector out of order. Fuel Pump out of order, or timing slipped. 


Failure to obtain Normal Speed 
(a) Engine started under overload. 

(b) Bearings too tight (after overhaul). 
(c) Insufficient fuel. 

(d) Injection retarded. 


Cooling 


Occasionally examine fiexible hose to see that it is clear. There is a danger of swelling inside, 
so obstructing the flow of water, and a good test is to compress the hose, which should give and 
not feel hard and solid. 

Through cooling, that is by a continuous flow of water passing through the Engine and running 
to waste, is not recommended. If the use of this system cannot be avoided, the temperature of the 
water leaving the engine must be maintained between 160/190° F. 

In districts where the water is impure the Water Jacket around the Cylinder and in the Cylinder 
Head should be freed from any deposit. 

To remove hard deposits in Cylinder Water Jacket fill with a solution of washing soda in the 
proportion of 1} lbs. soda to 1 gallon of boiling water. Then wash the Jacket out with fresh water. 


Radiator Cooling 


The Radiator may be unable to perform its proper function for the following reasons : — 


(a) Insufficient water in the system. Keep water level 2 ins. below the top of the Filler. 
Attend to leaking hose connections. 


(6) Fan Belt slipping. Take out the slack. Every 1,000 hours re-pack Fan Hub bearings 
with grease. 


(c) System obstructed with scale or swelling of the rubber hose. Change hose or treat for 
scale as above. 


(d) Radiator element clogged with dust deposited by the air passing through. Brush out fins 
or take off Radiator and wash. 

(e) Engine Room not adequately ventilated or Radiator too close to a wall. Hot air off the 
Radiator must be allowed to pass freely away. Note that a rise in room temperature from 
65°F. to 95°F. will involve a loss of 6 per cent. of power. 

(f) Water Pump (if fitted) may not be working properly. Belt slipping, ports choked, fluff 
and waste wrapped round the impeller. 
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(g) Jammed Thermostat (if fitted). Disconnect from Engine and de-scale in a weak solution 
of Hydrochloric Acid (1 part acid, 3 parts water). 


Inspect the Radiator periodically with the above points in mind. 


Radiator Capacities 


Temperate Tropical 
34/1 .. 3h Gals. 3} Gals. 
6/1 iad sw oy Gals, 34 Gals. 
12/2 4! Gals. 43 Gals. 


MAINTENANCE ROUTINE 


When Engine is in continuous use:— 


Daily 
Check supply of fuel oil. 
Check leaks of oil, water, fuel. 


Check level and state of lubricating 
oil. 


Check oil around Valve Stems. 


100 Hours 
Clean Air Filters. 


250 Hours 


Apply drop of oi! to Governor link- 
age and Fuel Pump side window. 


Check Driving Belt, Fan, Water 
Pump (if fitted). 


Drain moisture trap in Exhaust 
Pipe (if fitted). 


500 Hours 


Clean Compression Ratio Valve 
Screw. 


Clean Fuel Filter, 
Change engine oil. 


1,000 Hours 
Decarbonise Engine. 
Grind in Valves. 


Check Piston clearance if gasket is 
changed. 

Clean out Inlet Manifold and 
Exhaust Pipe. 

Check Water Jacket for scale. 

Check free working of Governor 
linkage. 


Turn Grease Cups. 

Check water circulation. 

Check water temperature. 
Check exhaust smoke. 

Check lubricating oil circulation 


Check tightness of all nuts. 


Lubricate auxiliary machinery. 


Remove Fuel Injectors and check 
fuel spray. 


Feel water hoses. 

Adjust Valve clearance. 

Clean Radiator fins. 

Clean Lubricating Oil Strainer. 


Drain sediment from Main Fuel 
Tank, 


Drain and clean Fuel and Water 
Tanks. 


Renew Fuel Filter element. 


Check Injector nozzles for obstruc- 
tions or wear in orifice. 


Check Big End and Main Bearings. 


A reasonable amount of time spent in checking over the details as described 
in the foregoing is the user’s best insurance against loss of valuable time 


and costly repairs. 


MAINTENANCE 
Changing Oil 


Change lubricating oil after every 500 hours running. 

Drain sump when Engine is warm through Drain Plug to be found on 34/1 and 6/1 Engines 
below the Oil Filler, and on 12/2 Engines in the Oil Suction Pipe Elbow. 

Remove Crankcase Door, Splash Plate (34/1 and 6/1) and Lubricating Oil Strainer. 

Wipe down inside of Crankcase, including trough, as clean as possible. 
fe ain is used to clean out sludge, Crankcase must be wiped dry before recharging with 
tesh oil. 

Clean and replace Oil Strainer. 


Fuel Filter 
This should be cleaned out after every 500 hours running, as follows :— 


(a) Shut off fuel from Tank. 


(5) Disconnect fuel pipe from Filter and plug the 
hole in the cover with a wooden plug or cork. 







(c) Undo nuts and remove cover together with Filter 
element. 





(d) Remove cage from Filter element but do not re- 
move Filter element from the cover. 


a: " 
OWnia 







(c) Wash element in clean paraffin or fuel oil, taking 
care that no dirt enters through hole in cover. 


(f) Empty and clean out Filter body. 
(g) Assemble by reversing the above process. 


(A) Open Fuel from Tank and prime Fuel Filter by 
slackening vent screw until all air has been driven 
out and only fuel flows. 


LEE TE LEE: 





(i) Should the element require replacing it is im- 
portant that the cover is thoroughly cleaned before 
removing the old element. This will prevent fine 
particles of foreign matter entering the threaded 
hole from the outlet connection. 





Fig. §. Fuel Filter. 


“Lister” Felt Air Filter 


The “Lister” Air Filter is suitable for average operating conditions, but where very dusty 
conditions prevail an “oil bath” filter should be fitted. 

It is important that the Air Filter is cleaned regularly so that the passage of air to the Engine 
does not become partially or wholly blocked. The time interval between cleanings will vary with 
the amount of dust in the air, but it is recommended that this operation should be performed once 
a month under the cleanest of conditions. 

Remove felt from cleaner and shake vigorously, then beat dust and grit out of the felt. 

If the felt is damp and oily it will be necessary to wash it in paraffin and to thoroughly dry 
before replacing in the cleaner. Fuel oil is NOT recommended for washing the felt as it will not 
readily evaporate and petrol vapour may cause detonation. 


Oil Bath Type Air Filter 


Mount the Filter in a horizontal position and maintain the correct oil level as marked on the 
filter body. If the level is din. too high the Engine will inhale the cleaning oil, which will cause 
excessive carbon deposits on the Valves, Pistons, etc. If too little oil is used, the cleaning action 
will not be efficient. Check the oil level weekly, and if necessary add fresh oil. Lubricating oil as 
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is used for the Engine may be employed. Change the oil and clean completely every 500 hours’ 
running, or more frequently if there is any sign of the oil becoming impregnated with sand or dirt. 
To clean, remove from Engine and dismantle. Wash in paraffin and allow to dry. Examine cork 
and felt washers during dismantling and change if necessary. 


Air tight joints, including those between the Filter and the Engine are essential to efficient air 
cleaning. 


Vacuum Breather 


The purpose of the Vacuum Breather on the Crankcase Door is to maintain a partial vacuum 
in the Crankcase so that the lubricating oil will not work out through the bearings and joints. 

If the thin metal disc should become stuck with paint or grime, remove and scrape clean on a 
flat surface, care being taken not to kink or distort it. Do not mislay the small distance piece 
which supports the cover. 


Compression Ratio Change-Over Valve 

This is a device to give a high compression for starting, and a lower compression for normal 
running. 

The valve screwed “IN” gives high compression and “OUT” gives low compression. 

Do NOT run under heavy load with high compression. 

For long runs at 4 load or less, use high compression. 

Always see that Valve is either Fully In or Fully Our. 

Keep the screw thread clean and bright. 


To Remove Compression Change-Over Valve 


{a) Remove fuel pipes from Injector and unscrew nut for releasing auxiliary chamber. This will with- 
draw the outer combustion chamber. Take note of the thin copper washer. 

(b) The Main or Inner Combustion Chamber plug may be loosened by compression in the manner 
described for Cylinder Head. 

Drive a hard wooden plug into the jin. dia. hole in the centre to prevent air leakage 
and then replace the outer portions just removed, with the handwheel in the “Out” position, 
and with the outer combustion chamber nut screwed into the head three or four turns, which 
will be sufficient to prevent the inner combustion chamber from being ejected too violently when 
subjected to the force of compression. 


Stubborn cases will have to be treated by drilling and tapping with a fine }in. thread and 
drawing out with a screw. 


(c) Unscrew small nut in centre of handwheel to extract Valve. 
({d) Remove Valve, taking care of spring, spring washer and woodruff key. 


To Remove Cylinder Head 

(a) Drain water. (If Compression Change-Over Valve is to be removed, loosen at this stage. See 
above). 

(b) Remove Cylinder Head Cover. 

(c) Remove Injector. 

(d) Detach Inlet pipe, Exhaust pipe, Water pipe and Fan assembly if Radiator Cooled. 

(e) Remove Valve Rocker assembly, Push Rods and Valve Caps. 

(f} Undo Cylinder Head Nuts. 

(g) Lift off Cylinder Head. In obstinate cases, replace the Injector (but not the fuel pipes), Valve 
Rockers, Valve Push Rods and two Cylinder Head holding down nuts, and slacken each of 
these holding down nuts about two turns. 

Next proceed as for starting. With Valve Lifter engaged, turn the starting handle quickly 


to get up a good speed and then smartly disengage Valve Lifter, when the compression in the 
cylinder should cause the loosening of the joint between Cylinder Head and Cylinder Block. 
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Fig. 6. Cylinder Head. 


To Remove Valve Guides 


The Inlet Valve Guide may be driven out. 
The Exhaust Valve guide must be screwed out (turn anti-clockwise). 


To Replace Cylinder Head 


Note:-—In the 12/2 Engine the Cylinder Heads are so arranged that the two Inlet Valves come 
together on the inside, the parts being connected by a common Inlet Manifold. The Cylinder 
Heads, therefore, must be replaced in their original positions. 


(a) Refit Valve Guides, Inlet and Exhaust Valves. 
(h) See that Cylinder Head gasket is undamaged and in place, i.e., by position of dowel. 
(c) Replace Cylinder Head on bolts, and tighten nuts finger tight. 


Note :—Each Cylinder Head Gasket must be replaced on its own Cylinder. If these have 
been changed, then the head clearance must be checked as below. 


(d) Refit Compression Change-Over Valve, taking care that the copper washer between the two 
parts is in place. 


(e) Fit Inlet Manifolds on 12/2 Engine to ensure correct alignment. Failure to carry out this step 
will probably lead to cracked or broken manifolds. 

(f) Nuts to be tightened so that the Cylinder Head is pulled down flat, compressing the gasket 
evenly. Tighten each nut a little at a time and go over three or four times. 


(g) Replace Valve End Caps, Push Rods and Valve Rocker Gear and adjust valve clearances as 
under “Valve Adjustment”. 


Note:—Inlet Valve Push Rod is longer than Exhaust Valve Push Rod. 


To Check Cylinder Head Clearance 

Place two small pieces of lead on top of Piston, above the line of the Gudgeon Pin and not 
beneath the Valves or Transfer Port. Tighten down Cylinder Head and tum Piston slowly past 
T.D.C. Remove Cylinder Head and measure thickness of lead; if this does not fall between .04S5in. 


and .05Qin., the clearance may be adjusted by the use of paper joints, placed between the Cylinder 
Block and the Crankcase. 


If the clearance is much too large it may be due to worn bearings or a bent Connecting Rod. 
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To Remove Piston 

(a) Remove Cylinder Head (see page 12) and Cylinder Block. 

(b) Remove Crankcase Doors, 

(c) Disconnect the Big End bearing of the Connecting Rod. Note which way the dipper faces and 
the manner in which the Big End is marked, so that it can be reassembled in the same way. 

(d) Lift out Piston and Connecting Rod. Reassemble Big End loosely. 

(e) Remove either circlip, warm Piston and drive out Gudgeon Pin. 


To Remove Piston Rings 

First work them loose, then stand the Piston on a flat surface, and insert thin strips of metal 
between the top Ring and the Piston at four different places. Ease the Ring off over the strips 
of metal, and repeat the process for the other Rings. Piston Rings are springy but will break if 
roughly handled. 


To Replace Piston Rings 

(a) Piston grooves and oil holes must be thoroughly clean. Piston Rings, if new, must be wiped clean 
of preservative grease; used rings must have any carbon deposits removed. 

(b) To ensure that the Rings will fit properly when assembled on the Piston, roll each one round 
its own groove. Where a Ring is slack, and a new one is no improvement, ‘t will be necessary 
to consider changing the Piston. 

(c) Place the Ring in the lower part of the Cylinder, square with the bore, and measure the gap 
between the two ends with a feeler gauge. The correct gap is not less than .012in. 

(¢@) Wipe all parts clean and dry and assemble the Rings in their grooves by sliding them over 
strips of metal as in removal. 4 


To Reassemble 

(a) Refit Piston and Connecting Rod, noting numbering of Big End bearing and in which direction 
the dipper faces. The dipper fitted to 34/1 and 6/1 Engines is flattened in section and should 
cut the oil edgewise not broadside on. The hollow 12/2 dipper is a scoop, the opening of which 
is turned away from the crankcase door. 

(b) Fit paper Cylinder Block Joints equal to number removed, place a flat bar across Crankcase close 
to Connecting Rod and bring Piston skirt firmly down on to it. 

(c) Oil Piston Rings and stagger the gaps. Place Piston Ring Clamp in position and compress 
Rings. The clamp should close quite easily. If any force is required it is better to take it off 
and try again. 

(d) Oil Cylinder bore, lift Cylinder Block over studs and lower into position, pushing down Piston 
Ring clamp as far as the bar underneath the Piston. 

(e) Turn Crankshaft, to move Piston up into Cylinder. 

(f) Support Cylinder Block, remove Piston Ring clamp and bar and allow Cylinder Block to drop 
into position. 

(g) Assemble Cylinder Head. 


Connecting Rod Big End Bearing 


These are steel back white metalled shells and the running clearance with the crankpin should 
not exceed .003”. 

When assembling the bearings on the connecting rod it is most important that the backs are 
scrupulously clean and that there is interference between the bearing and the bore of the connecting 
rod. This interference, or nip, is measured by placing the bearing in the connecting rod, tightening 
both bolts to the normal extent, then slackening one bolt only and measuring the corresponding 
gap in the rod at the parting line. This gap should be between .004” and .006”. 
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Main Bearings 


These are of the bush type and need no attention as long as they are properly lubricated. The 
bush is located in the housing by a locating screw through the top of the housing, to ensure that 
the oil holes register correctly. 


Valve Adjustment 


Valve Tappet clearance should be set to 


Exhaust tins Nichi Shek Oe, Check when cold. 


To do this, slack off the locknut on top of the Valve Rocker, turn the adjusting screw by means 
of a screwdriver until the correct clearance is obtained between the valve and rocker and then 
tighten the locknut. During this operation the Valve Tappet must be in its lowest position, and 
the rocker pressed firmly down on the Push Rod. 

Inlet Valve opens 5° before T.D.C. 

Inlet Valve closes 15° after B.D.C. 

Exhaust Valve opens 45° before B.D.C. 

Exhaust Valve closes 5° after T.D.C. 

Oil 


To Remove Valves Reservoir 


(a) Remove Cylinder Head. (See page 12). 

(b) Lay Head upright on bench. 

(c) Depress Valve Spring Carrier. 

(d) Remove Valve Stem Cone (in two Halves). 

(e) Remove Valve Spring Carrier, and Valve Springs. 
(f) Turn Cylinder Head over, and remove Valves. 





Recess 





To Replace Valves 


Replace components in the reverse order and check Valve 
clearance under the face of the Cylinder Head. 


Position of Valve Heads 


Inlet and Exhaust Valve Heads must not be less than .0S5 in. 
and not more than .100 in. under face of Cylinder Head to prevent 
Valves from touching Piston when using the valve lifter. 





Fig. 7. Exhaust Valve Guide. 


Decarbonising 


ENGINE SHOULD NOT BE RUN MORE THAN 1,000 HOURS WITHOUT DECAR.- 
BONISING. 


(a) Remove Cylinder Head and dismantle. 
(b) Remove Piston and Rings. 


ALL PARTS must be scraped clean of deposits of carbon and washed in paraffin before re- 
assembly. 

Special care must be taken with regard to: — 
(a) Recess in bore of Exhaust Valve Guide (see Fig. 7). 
(b) Valve Ports. 
(c) Piston Ring grooves. 
(d) Inside of Piston. 

Regrind Valve seats if not in perfect condition. This applies also to the Compression Change- 
Over Valve. 

Clean out all exhaust piping, expansion chambers, silencers, etc. Every part must be scrupu- 
lously clean before being placed in position. 
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To Remove Flywheel 


(a) Remove Flywheel Key, clean end of Crankshaft and keyway. 

(b) Work Flywheel to end of Crankshaft, and lift off. 

(c) A very tight or damaged Key may require to be drilled before Flywheel can be removed by a 
special “strongback”. 


In cases of difficulty the Crankshaft can be withdrawn from either end of the Engine with one 
Flywheel still attached. 


To Remove Camshaft 


(a) Remove Flywheel at Governor End of Engine. Turn off Fuel and remove Fuel Pipe to Pump 
and Injector at this end of Engine, also Governor Speeder Spring. Slacken off Valve Rocker 
assembly and remove Push Rods. 

(b) Remove sheet metal cover (opposite end to Governor) and collar, or in 12/2 Engine the pin 
securing Fuel Pump Cam, and remove cam. 

(c) Undo nuts securing Camshaft End Cover and remove complete with Fuel Pump. Remove 
Crankcase Door. 

(d) Unscrew Camshaft centre bearing locating pin in 12/2 Engine. Withdraw Camshaft and Gover- 
nor Weights complete. Remove Tappets as Camshaft passes from underneath. 


Assemble in reverse order, replacing Tappets first. These may be held in position with thick 
grease. 


To Time Camshaft 


When reassembling, the timing marks “I” and “O” must be matched as illustrated. 


Note:—Care must be taken to ensure Crank Arm does not hit Idler Pinion Spindle when turn- 
ing the Crankshaft to match the timing marks. 


A---Camshaft 
Gear Wheel 


B—Idler 
Pinion 


C—Crankshaft 
Pinion 





Fig. 8. Camshaft Timing. 
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To Remove Crankshaft 


The Crankshaft may, if desired, be removed without first drawing Piston and Connecting 
Rods. 


(a) Disconnect Big End Bearings and push Piston up to top of Cylinder. 
(b) Remove Flywheels and remove Lubricating Oil Pump discharge pipe on 34/1 and 6/1 Engines. 


(c) Clean Crankshaft ends thoroughly before drawing off Main Bearings. Undo nuts securing Main 
Bearing Housings and withdraw, allowing Crankshaft to rest on sides of Crankcase. 


In drawing off the Main Bearings, a certain amount of stiffness may be encountered from 
the Oil Thrower Rings. 


(d) Remove Idler Pinion. Remove Crankshaft. 


To Refit Crankshaft 


(a) Place Crankshaft in Crankcase. Fit Main Bearing Housing at Governor end, without Oil 
Thrower Ring. Lift Housing on to top stud and apply a nut finger tight. 


(b) Fit Main Bearing Housing at opposite end, also without Oil Thrower Ring. Fit and tighten 
nuts of this bearing. 


(c) Remove Bearing Housing at Governor end, and Camshaft End cover, to bring timing marks into 
view. 


(d) Set in the manner illustrated and fit Idler Pinion (see Note page 16). Replace Main Bearing 
Housing and Camshaft End Cover. 


(e) Tighten Bearing Housing nuts. Crankshaft must turn freely by hand. Fit Oil Thrower Rings. 


(f) 12/2 only. Fit Crankshaft Centre Bearing and tighten nuts; crankshaft must still turn freely 
by hand. 


The Crankshaft end play should be adjusted to .005”/.010” when fitting the Flywheels. 


Lubricating Oil Pump 


This requires very little attention, but Ball Valves, Seats and Plunger must be renewed when 
worn, for efficient operation. 


12/2 Engine—It may be necessary to prime the pump after a major overhaul or renewal oF 
lubricating oil. Unscrew Pressure Gauge and pour oil into the pump discharge; replace Pressur 
Gauge. 
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FUEL EQUIPMENT 


To Prime Fuel System 
Prime the Fuel System by removing ALL air:— 


(a) With Fuel Tank filled, prime Filter by unscrewing Vent Screw on top of Fuel Filter until all 
air is released and oil flows freely. Retighten Vent Screw. 


(5) With Governor Hand Lever in “STOP” position disconnect Fuel Injection Pipe from delivery 
valve holder on Fuel Pump by unscrewing union. 


(c) Remove delivery valve holder and spring and with the fingers slightly raise delivery valve from 
its seating. As soon as this is done fuel should appear. Hold delivery valve off its seat until 
all air bubbles are out of the system and a solid column of fuel appears. 

(d) Replace delivery valve holder and spring and tighten down holder firmly but not too vigorously. 

(e) Connect fuel injection pipe again to Fuel Pump and loosen at Injector Union. 

(f) Repeat for second Cylinder of 12/2 Engine. 

(g) Place Governor Hand Lever in “START” position (i.e., Down). 


(h) Engage starting handle and turn Engine by hand until oil flows freely from Injector unions. 


(} Tighten unions and continue turning until Injectors “creak” or a distinct “buzz” is felt in 
Injector pipe. 


Fuel Pump 
To Time Injection 


(a) Bring Piston to TDC Compression Stroke, that is with both Valves closed, and swing Governor 
Lever downwards. 


(6) Disconnect Fuel Injection Pipe from Delivery Valve Holder and remove Delivery Valve Holder, 
Delivery Valve and Spring. Fuel will flow from the pump. 


(c) Turn Flywheel a few degrees forwards until flow of fuel stops. Replace Delivery Valve Holder 
(without Valve and Spring) and tighten lightly. 


(d) Turn Flywheel slowly backwards until fuel recommences to flow, then turn in direction of nor- 
mal rotation until fuel flow ceases. Blow fuel from top of Delivery Valve Holder to make sure 
that it has definitely stopped. 


At this position the mark on the Flywheel rim which indicates injection .—=- should be 
immediately opposite the centre line of the Cylinder Block. 


The Timing mark is 20° before TDC, or 4)” on the rim of a 23{” diam. flywheel and 
43” on the rim of a 25” diam. flywheel, on the compression stroke. 


{e) If not, adjust the tappet underneath the pump until this condition is satisfied. Raise tappet to 
advance injection, lower tappet to retard. 


(f) Replace Delivery Valve and Spring after washing in clean fuel oil. 
(g) Reconnect Fuel Injector Pipe. 


Repeat the process for second Cylinder of 12/2 Engine. 
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Fuel Pump Fault Location 





FAULT. PROBABLE CAUSE. : SUGGESTED REMEDY. 
Pump 1. Fuel Tank empty. 

does not 

deliver : 

fuel. 2. Fuel Inlet Pipe choked or 


filter element dirty. 


3. Air lock in pipe line. Partly unscrew vent plug and 
turn engine until fuel flows 
freely, without any air bubbles. 


4. Delivery valve remains sus- _ Remove and examine valve face 
pended. and guide, as well as seating 
face. If either is damaged, 

the pair should be replaced. 


The pump 5. Supply of fuel to pumps 


does not insufficient. 

deliver (a) Inlet pipe choked or fil- 

fucl ter element dirty. 

uniformly. (b) The “head” between Increase the “head”. 


the tank and the pump 
is too small. 


6. Air lock in pump shown by Proceed as at 3. 
air bubbles issuing when the 
delivery valve holder has been 


unscrewed. 
7. Delivery valve spring broken. Replace. 
8. Delivery valve damaged either Fit new pair (ie., new valve and 
on face or guide. seating complete). 
Pump 9. Delivery valve leaky. Fit new pair (i.e., valve and seat- 
delivers ing). 
insufficient 
fuel 
10. Leaky joints in the pressure Clean joint faces and tighten 
system. down. 


oe Sa 


Fuel Injector 
Examine the nozzle if trouble is suspected and clean if necessary. The use of absolutely clean 
fuel ensures the maximum of time with trouble free injectors. The injectors should be set to 110 
atmospheres for 34/1 Engines and 90 atmospheres for 6/1 and 12/2 Engines. 
A faulty nozzle may result in one or more of the following :— 
(a) Smoky Exhaust (black). (d) Engine overheating 
(b) Loss of power (e) Increased fuel consumption 
(c) Knocking in the Cylinder 
To test a nozzle, remove from Cylinder Head and reconnect to Fuel Injection Pipe with nozzle 
exposed. Turn the Engine until the nozzle sprays into the air away from the operator (the spray 
will easily penetrate the skin of the hands) when it will be seen if the spray is streaky or dribbling; 
a perfect spray is in the form of a fine mist. 
The nozzle must only be cleaned with the necessary special tools and by a qualified Service 
Engineer. 
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Remove Nozzle and Valve, replace with a new pair and return the defective unit to a Service 
Depot for attention. 


IMPORTANT 

Apart from the attention given to the Fuel Pump Delivery Valve and the changing of defective 
Injector nozzle and valves, ALL other work on the Fuel Injection System must be carried out by 
suitably equipped Service Depots. 





IMPORTANT 
Spare Parts—Directions for Ordering 


|. Always quote the Engine No., Part No. and Description of Part when ordering 
Spare Parts. The Engine No, will be found on the brass plate on the Crankcase 
and stamped on the Flywheel Rim. 


2. The Engine components have been divided into convenient groups and illus- 
trated. DO NOT quote illustration numbers when ordering. 


3. The following sections are listed but not illustrated:—Fuel Tanks, Radiator, 
Silencer, Water Connections, Starting Handle. 


4, Rotation is Clockwise when looking at the Engine with the Exhaust on the left. 


5. Oversize Parts. Cylinder Blocks, Pistons and Rings may be obtained 0.010”, 
0.020” and 0.040” oversize. 


SPARE PARTS LIST 





| See directions for ordering on Page 20 | 





PLATE 1—CAMSHAFT, GOVERNOR AND COVER 


Illus. 


No. 


— 


lil aed aed 
Nm SS OF IA mm ta bo 


Description of Part. 


AIR FILTER (Lister Felt TyPe) 
Air Filter Complete ra : ; 
Felt Pad for Air Filter... ne 
(Tank Cooled) 


Nipple 5 (Rad. Cooled) 
Elbow 5 (Rad. Cooled) 
Nipple . (Tank Cooled) 
Elbow (Tank Cooled) 


AIR FILTER (Airmaze) 
Airmaze Filter ‘i 
Adaptor Pipe 

14” BS.P. Elbow 


” Locknu 
a Plain Nipple Gull and 6/ 1 Tank Cooled only and 12/2) | 


14” x 6” Pipe, screwed both ends (34/1 and 6/1 Radiator Cooled only) 


CAMSHAFT 
Camshaft, complete 34/1 & 6/1 
. complete 12/2 i. 
Cam for Fuel Pump 

- Exhaust Valve 

- Inlet Valve tie 

re Lubricating Oil Pump 
Governor Gear Wheel 


A Weight... ax a 

» Weight Spindle ... ee 

7 " i im Pin 

» Sleeve Pe 
Collar .. 


Taper Pin No. 6 14” ‘for Cams : ~ 
»  1}” for Gear Wheel ... 
Camshaft Centre Bearing ... es 


CAMSHAFT END COVER 
Camshaft End Cover with Bush 5-1/F2 oe 
” " » With Bush 5-1/F2(10-2) ... 


» » 9, With Bush aaa 
” " » Bush fee ; 
i = Joint 

as $5 » Nut, }” Whit. 

s ” ” Gil Sea as 


Governor Inside Lever (with Roller 3172 and Pin a 3173) 
3 7 » Spindle , 


i is aee Pin 

oS Bottom Lever ies 

” ush 

“s Connecting Rod (with Fork 3375 and Rivet. 27/1529) 
9 rs) ” Locknut es 

”» » Fork 

i Upper Lever en se 

" r .» Fulcrum Pir - 

% ” ” *n »» Washer 
” oh ” 1s ” Split Pin 
$9 _ » Eye End .., abe 


Joint Pin for Forks” 

Split Pin wise 

Governor Bottom Lever (L.i if. side) 

Connecting Rod (for Bottom en) 

Governor Spring es : 
” ” Hook 
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Part No. 


10-3-139C 
10-3-143 
8-3-149 
5245 

S456 

$245 
8.456 


27/2131 
8-3-154 


27/1319 


3151DC 
3151 
10-2/FIC 
10-2/FI 
5-1/B124A 
3192 
3191 
3329 
3166 
3167 
3168 
$909 
8-6-102 
5-1/F54 
$367 
$130 
12157 


8-2-138B 


5-1/FI2ZAC 
5-1/F76 
$132 
5-1/F78 
5-1/F77 
5-1/F80C 
$8 


12380 


10-2/F87 
10-2/F86 
T192 
3176 


No. per Set. 
34/1 6/1 = 12/2 
I j j 
l 1 ] 
1 1 ~ 
l 1 1 
{ I 1 
- - 1 
- - { 
I 1 ] 
{ 1 1 
] 1 1 
! J ~ 
I 1 1 
1 1 - 
1 1 - 
1 | - 
- - 1 
- - 1 
1 ] 2 
I 1 2 
1 1 2 
- - I 
1 1 1 
2 2 2 
2 2 2 
4 4 4 
I 1 1 
} 1 - 
3 3 7 
l 1 1 
- - 1 


— 


PONS ee Re eee ee ee ee | 


ee AON RD 8 Ld GB Ga ta RD Res Oat es ee 


Iilus. 


Description of Part. 


Governor Spring Hook Adjusting Nut 

” Phd ” ot 

7” . » Lock Nut 

>» Anchor Pin 

Cut-off Hand Lever .. 
Cut-off Spindle and Eccentric 

is 53 Taper Pin . 

‘ Double Coil Spring Washer 


Tappet for Fuel Pump (with Roller 5- cee and Pin 5- 1/B126) . 


. Adjusting Screw .. ; 
i Ze Lock Nut 
as Fixing Screw ss 

Pe sy , Lock Nut 


IDLER GEAR 


Idler Spindle 
, Pinion in ae 
st » Spring Washer 
= » Nut” Whit. 


PLATE 2—CRANKCASE 


52 


Crankcase with Studs, Main Bearings, Housings and Camshaft Bush 


for 34/1 and 6/1 


5 with Studs, Main Bearings, Housings and ‘Camshaft Bush 


3155 for 12/2 fs 
Stud for Cylinder and Cylinder Head 
» for Main Bearing Housing ... 
» for Oi Filler Lid 


7 for Tappet Guide Clamp a : 
». for Crankcase Door and Lub. Oil ‘Pump | 
» for Camshaft End Cover Gear End ‘ 


aI a” 
a ” eT Drive End 


”» hs ” ws ” ” 
” ” ” ” ” ” 
Crankcase Door 
” ” 


” ” Joint 


Nut for Crankcase Door ... 
Crankcase Breather Body ... 

* i » Joint 

» Set Screw 

Splash Guard for Door... 
Bolt for Breather Elbow and Splash Guard 
Nut for Breather Elbow Bolt - : 
Washer ¥ ‘é ‘5 
Breather Plate fet 
Dowel for Breather Plate ... 
Screw ,, $3 
Spacing Bush . 4 - 
Breather Disc 

» Cover 
Setscrew for Breather Cover 
Crankcase Splash Plate 


Bolt for 8 i a 
Joint for ; » Bolt 
Nut for A » Bolt 
Cover for Camshaft End ... 
Nut _,, » Cover... 


End Bearing for Camshaft Ne 
Camshaft Centre Bearing Locating Pin ... 
Engine Number Plate . ae 
Dowel for Number Plate ... 
Joint—Crankcase to eyides 
Drain Plug for Crankcase .. 
Joint for Drain Plug Pe ba 
Plug for Camshaft Oiling Hole ... 
Valve Tappet (Inlet) si Nad 

5 » (Exhaust) 


S-1/B123 


5-1/B29 
3185 
$394 
$4 


8-2-1018 


9-2-1018 
S861 


5-1/B174 
87 


3155 
$519 
5666 
3707 
5-1/B94 
3140 
3306 
5-1/B6 
X16128 
3493 


No. per Set. 
6/1 12/2 

7 - J 
1 | - 
I 1 1 
| 1 1 
i j 1 
1 1 1 
l 1 1 
| 1 1 
! I 2 
! 1 2 
1 i 2 
1 } 2 
I ! 2 
1 1 1 
1 1 1 
{ 1 | 
1 1 l 
1 1 - 
- - | 
4 4 8 
7 7 7 
1 1 = 
= x iff 
1 t 2 
4 4 0 
1 1 J 
2 2 2 
- - 1 
- 2 
3 3 7 
| 1 = 
= - 1 
1 1 - 
a ae 
4 4 6 
1 1 ! 
4 1 1 
- - 2 
1 1 - 
2 2 - 
2 2 : 
2 2 - 
1 1 I 
1 ! 1 
3 3 3 
1 I 1 
{ t { 
l i} 1 
| t l 
{ | - 
1 1 - 
1 I - 
I 1 - 
I 1 ~ 
3 3 - 
1 1 1 
= - 1 
1 1 1 
2 2 2 
4 4 8 
| l - 
i l ~ 
I 1 ] 
1 { 2 
I ! 2 


ee. 


Tus. No. per Set. 


No. Description of Part. Part No. 34/1 6/1 12/2 
90 Valve Tappet Head ... be ee bai ice an se ... ®16379 | 1 2 
91 is ,, Guide te wks ia ws a ee w. «394 2 2 4 
92 2 m » Clamp a Sie - a a2 w —3389 1 1 2 
93 ra 7 = » Nut... oe as A me w = S6 { 1 2 
94 » Lifter we a La “as “a me os .. $-1/BI3A 1 { i 
3 - a a a Je: Se, =i oe .. 10-2/BIS5A - - 1 

95 + » Pin... 3: re 1 st Ae Me .. 5-1/F4t 1 1 2 
96 ig » Swivel Pin ; Jey ve dye i au .. 5-1/BH i 1 2 
97 35 » Operating Handle. a a wo _ w. 5-1/B12C 1 1 2 
»,  Tappet Clearance pare ae a ai ee _ .. 27/1419 1 1 1 

98 Oil Filler Lid wit a a ae sid “aa tei .. 3431 1 1 - 
Ea, ge ‘s 3% ne 7 ae a - ,. 3435 - - I 

99 si lbs sy Screw | oe “A bay ith sf sa w. 3439 l 1 - 
yin ae Sy Si Css at bs J a .. 3433 - ~ 1 

100 «35 Spring Washer me at APY mt “it a .. $8699 1 1 - 
101 » « Wing Nut ve ve a nee “4 ses ... $687 1 1 1 


PLATE 3—CRANKSHAFT, CONNECTING ROD, PISTON AND CYLINDER 


CRANKSHAFT 
102 Crankshaft with Pinion (34/1 and 6/1) ... 8-5-102C 1 1 - 
e for Direct Coupled Engines only Ws ee . 8-5-103C 1 1 - 
¥3 with Pinion (f2/2)  ... i say oes a. 9-5-102C - - I 
“ for Direct Coupled Engines only ae .. 9-5-103C - - 1 
103 * Oil Thrower Ring... $i me a bs .. 5-1/B170 2, 2 2 
104 “ Main Bearing Bush... ae oes eas cae .. 5-1/B4AS 2 2 2 
105 - »  Serew . ve a a a. = A‘29 2 2 2 
106 - Main Bearing Housing oi os he me w. 5-1/B169 2 2 2 
107 a 7 me ».  soint a a a .. 5-1/B62 2 2 2 
108 is % » Nat... a i a: w. 84 7 7 7 
109 i" “ $5 » Washer ¥ ss we .. $394 7 7 7 
110 - Felt Ring , oe : ‘i sie ue ... 3664 2 2 2 
» Centre Bearing Si 28 ma ss ae .. 10-2/EI3A/14A 1 
+i “ » Dowel ea =P an as .. $32 - - 1 
a és » Cap... sf - Pe aes 92-104 - - 1 
- a » Bolt (short)... a “3 ve. 9-2-179 = 1 
7 < - o Bolt done) 5 sia wale . 9-2-180 - - 1 
5 Y a Ae _ .. 27/1316 - - 2 
Split Pins for Centre leanne Nuts m ait fs se .. 27/1363 - - 2 
FLYWHEEL 
Flywheel 235” x 34” ‘aa 5-1/EA4 2 2 1 
w o23R" x 3442/2 only) he 9-5-45 - - 1 
» 25” x 3}’with Coupling Facings (34 ‘ “and 6! I only) ... 5-1/E32 1 1 = 
25" x 4 ‘with Coupling Facings (12/2 onty) ‘ vee 9-5~72 - ” { 
. 25" x 3¥"without ane rae Fer me .. 5-1/E33 I 1 I 
» Key as oo me w =5162 2 2 2 
Key Guard i Ae a oe wes a8 .. 5-1/B10 { 1 1 
CONNECTING ROD 
Connecting Rod complete G4/1) . es ; of ces a. 208/18C 1 - - 
a es eee.) bee des oe a 1 w. = §-1/D5C24 - j - 
‘ ~~ (12/2). 10-2/D5C24 ~ - 
.. with Small End Bush, Cap, Bolts, Nuts and Split Pins 
(34/1) 208/18B I ~ se 
tll i . With Small End Bush, Cap, Bolts, Nuts and Split P Pins 
(6/1 and 12/2) ae 5-1/D5B - 1 2 
3 » Bush (34/1) Sas ny ae as ... 208/19 l - - 
112 “i ogg» (6/1 and 12/2) es ue, a fai . 5-H DTA ~ i 2 
113 ¥s » Bearing... as ie oe ae .. =5-1/D18/19 1 | 2 
114 i ie * Shim... ae es it vs vw 3125/1 2 2 4 
115 “ ,, Bolt ae “ie - ve be 83 .. 5-1/D6 2 2 4 
116 - » yy Nut. ae ot st a ss .. S16 2 2 4 
117 . » Split Pin ... fer iia as we .. S121 2 2 4 
118 - , Dipper (34/1 and 6 ).. si es a vee 8-4-13C { 1 - 
_ ‘ » (12/2: only) Si . ut we w 5-1/D12 - ~ 2 
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Titus. 


No. 


Description of Part. 


PISTON (34/1 only) 

Piston with Gudgeon Pin Roamts ais 
» Compression Rings ... 
»  Seraper Ring 

Gudgeon Pin... 
os ” Retaining Clips 


PISTON (6/1 and 12/2 only) 


Piston with Gudgeon Pin Re mips 
» Compression Ring ... 
»  Seraper Ring 

Gudgeon Pin 
4 S Retaining Clips 


CYLINDER 


Cylinder with Studs (34/1) 
35 with Studs (6/1 and 12/2) 
Stud’ for Cylinder Head (short) . 
» _(long} 
Stud for Water Jacket Door 
» Pipe Flange 
Stud for Water Inlet Manifold 
Water Jacket Door 
‘ » (for Fuel Filter) 
3 i » Soint ... Bs 
” ” ” Nut 
Water Pipe Flange 
» oo» oo  Soint 
‘3 Nut 
ey Inlet Manifold 
Cylinder Head Nut . : 
Grub Screw for Cylinder Head... 
Locating Washer for Cylinder Block 


PLATE 4—CYLINDER HEAD 


COMPRESSION RATIO CHANGE OVER VALVE 
Valve, complete assembly ... 


‘Spindle 
yo Key. 
.. Spring Washer ; 
.. Handwheel complete 
» Spring ... = 
» Lock Nut % 
», Instruction Plate 
” 7 » Dowel 
Nut vi wt 
Main Plug 
7 ‘ Joint 
Auxiliary Plug 
ol doint 
‘s » Joint 


CYLINDER HEAD 


Cylinder Head with Studs, Plugs, Valve Guides, Comb. Chamber Main 
Plug and Joint . 

Cylinder Head with Valves—as 208/1128 with Valves, Springs, “ete, 

Cylinder Head with Vaives and Rockers—as 208/112C with Valve 
Rocker Gear... 

Cylinder Head with Valves, Rockers and Compression Ratio c/o Valve 
—as 208/112CR with c/o Valve. 

Cylinder Head with Studs, hace Valve Guides, Comb. Chamber Main 
Plug and Joint .. 
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Part No. 


208/16 
208/14 
208/22 
208/15 
208/216 


8-4-24 
10-4-18 
23/2299 
5-1/D3A 
5-1/D10 


208/428 
8-2-4458 


27/1730 
5-1/C24A 


208/364C 
8-1/CSBC 
208/364 
B-1/C5A 
S107 
$1063 
8-1/C68BC 
8-1/Cl1 
§235 
$1037 
S707 
8-1/C4A 
208/361 
8-1/C90 
23/361 
8-1/C91 
208/365 
8-1/C3 
23/362 
8-1/C6 


208/1128 
208/112C 


208/112CR 
208/112CRCV 
9-7-928 


No. per Set. 
34/1 6/1 12/2 
1 = - 
4 2 a 
1 x, = 
1 S = 
4 = 2 
- ! 2 
- 4 8 
- 1 2 
- 1 2 
- 2 4 
1 a _ 
~ 1 2 
3 2 4 
- 1 2 
16 16 32 
2 2 ~ 
- - 4 
1 1 3 
1 i 
2 2 4 
16 16-32 
1 1 - 
1 1 2 
2 2 4 
- - 1 
3 3 6 
4 4 8 
2 2 4 
I a : 
- i 2 
1 a _ 
- 1 2 
1 | 2 
1 i 2 
1 1 2 
1 1 z 
2 2 4 
I 1 2 
2 2 4 
I H 2 
1 a a 
- 1 2 
1 = a 
- 1 2 
t es 7 
- I 2 
t _ - 
- 1 2 
1 . - 
1 = - 
1 2 = 
{ = = 
- 1 2 


litus. No. per Set. 


No. Description of Part. Part No. S4/l fk 12/2 
Cylinder Head with Valves—as 9-7-92S with Valves, Springs, etc.  9-7-92C - | 2 
Cylinder Head with Valves and Rockers—as 9-7-92C with Valve Rocker 

Gear 9-7-92CR - ] 2 
Cylinder Head with Valve, Rockers and Compression Ratio c/o Valve 

—as 9-7-92CR with c/o Valve 9-7-92CRCV - l 2 
Cylinder Head bare (34/1) as a fi 24 we 208/112 I : - 

1§2 » (6/1 and 12/2 ) 3 va ae Ae we 927-92 - I 2 
1’ Expansion Plug er cs - ihe v0 a .. S757 2 ~ - 

153 1’ ie a it a .. $768 2 4 g 

154 Stud for Inlet and Exhaust. Flanges we oe i ae ... §220 4 4 8 

155 » 5, Injector. ae vas .. $769 2 2 4 

156 » 4 Cylinder Head Cover and Rocker Bracket : .. 27-3701 1 | 2 

» 9 Valve Rocker Bracket... sad ss .. 5674 4 - - 

157 » Water Outlet cane ie ast ae ae sf .. $36 2 2 4 

158 Inlet Valve Guide... : a - ms 33 of .. 84/039 1 | 2 

159 Exhaust Valve Guide 10-3-83 I 1 2 
Inlet and Exhaust Valve . bs ni bee ae w. 208/55 2 - - 

160 sai oP ‘ oe ye: ~ , oe a ve a. 8-1/C121 - 2 4 

161 Valve Cotters (pairs) bes avi x ay we 81/025 2 2 4 

162 » Spring, Inner ... 11-3-219 2 2 4 

163 a5 » Outer 10-3-129 2 2 4 

164 » Carrier 10-3-130 2 2 4 

165 » Stem Cap. 8-1/C23 2 2 4 

166 Cylinder Head Cita: 5-1/C26A 1 I 2 

167 * » oy Nut... ns ae, he cs oh .. 27/1974 I 1 2 

+ ” sy» | Washer a ies bn ia as .. $184 1 I 2 
+9 » Gasket (33/1) og a Ds Ms .. 208/91 1 - ~ 

168 » Gasket he and 12/2) a A we bes we 5-H/C51 - 1 2 

169 Injector Flange Ae a2 vis dat sh w 8-1/C3t 1 ! 2 

170 Nat .. i Ma ah yi 6 Sui aw S85 2 2 4 

171 Water Outlet Flange ae o9 ay sas a a .. 5-1/B24 l 1 - 

172 7 Bs » Joint - ny Sie wes i, v.81 /B59 1 1 2 

173 . - so NUE ees te ks Cae Re Oe. ae “SE 2 2 4 

35 » Elbow (No. i Cyl.) : is ve .. 18-2/C42 - - 1 
5 i » (No. 2 Cyl) da by is .  18-2/C63 - - 1 
»  T-Connection a8 ee ins oF: sis . =9458 - ~ 1 
is » Hose ‘aa - tis ioe si fe . = §1227 - - 2: 
+5 i » Clip... im _ ie a a .. =X16109 ~ - 4 
Exhaust Flange sas ste ik ae 23 es oes w. 3135 1 1 2 

174 Inlet Flange ie ae a4 ue es oa ‘ies we 83-176 i } = 
Inlet Manifold ee vee ae Pee us os w.  10-2/C29 - - | 

175 » and Exhaust Flange Joint... te is fet ia sia 7 2 2 4 

176 Spring Washer for Pet Me a sf ae sie .. §393 4 4 8 

177 Nut for Flanges... 4 a _ Ly a. i: a. =56 4 4 8 

178 Valve Rocker . ie ae ne eae Ss a a 5-1/C13 2 2 4 

179 ri » Bush ... ce ie ~ zie oe ve . =8-1/C14 2 2 4 

‘s » Bracket ang “ue — sei se fs wee 208/17 2 - - 

180 is is i ws ot a 3 as oe .. 5-1/C18 - | 2 
Nut for Valve Rocker Bracket... in ss a ae .. ST 4 - - 

i8t ‘a Ws fat eg 56 - 1 2 

182 Valve Rocker Adjusting Screw... a oe ae? a. =X1698 2 2 4 

183 Lock Nut for Valve Rocker Adjusting Screw... a ie . =ST714 2 2 4 

184 Valve Rocker Striking Pin si i i w 8-T/C15 2 2 4 

185 i » Shaft (with End Plug 5- U/C!) se oa sic w SL/CITA 1 ! 2 

186 ” » Shaft Greaser 83 a, i ae .. $606 1 1 2 

. » Spacing Collar es a or a van ... 208/61 I - - 

187 PA »  Greaser Connection ssi a ih ae we §-1/C22 - 1 2 

188 a » Shaft Washer 32: ge - be #0 a. 5184 2 2 4 

189 7 s » Spring 3 i is sa we. 5-1/C53 2 2 4 

190 A 4 » Plug 5-1/C19 1 1 2 

191 Inlet Valve Push Rod 5-1/C20C 1 ] 2 

192 Exhaust ,, ee $-1/C21C 1 1 2 

PLATE 5—FUEL SYSTEM 
FUEL FILTER 
Fuel Filter, complete 23/2283C 1 1 1 

193 Filter Body ... _ 23/2283 1 1 1 

194 »  » Cover... Fr 23/2282 | 1 1 

195 ee as » Jomt  . 23/2278 1 1 1 

196 er » set Pin. . a a -_ + ... §888 4 4 4 

197 » Vent... te a3 Pe es es ae ie .. 10-2-89 l l 1 
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Iilus. 
No. Description of Part. 
198 Filter Wick with Nipple and on 
199 7 » Container 
» Swivel Union Screw... 
" »  soint 
200 st Set "Screws 
FUEL PUMP 
Fuel Pump (34/1 only) Type BPF! B60 BOO 
201 e »  (6/l and 12/2} Type BPF1 B70 BOO 


Element (Plunger and Barrel) 
er » (Plunger and falas 
» 9, Plunger Spring ‘ 
Delivery Valve Spring S85 
Delivery Valve and Sos 

» 5, Housing 3 see 
» 9, Plunger Guide | 

» 9» Control Sleeve and Quandrant 
» 4, Control Rod 


5s Inlet Union Nut : 
ss 93 Delivery Valve Holder 
ee » Union Washer 


” ” Pry Pt) ut eee ace 
a) oH ee Valve Holder Joint 
Barrel Locking Pin i 
ie eis » Joint 
Ns Spring Plate Upper 
no » Lower .. 
Sie + a Retaining sa are 
202 » a, Set Pin 


203 ‘5 », Washer 
204 . » Paw... Wes 
205 93 * » Check Pin 
206 » >» Check Plate... ok 
207 = Fs ‘f » Fulcrum Pin 
208 » Nut 
Fuel Injector complete 

209 vs ” ore 

: a Nozzle DL30S406 

7 es »  DL30S846 

Cap Nut “tee 
210 5 Pipe Filter to Pine (Tank Cooled) 


eee, » ~—9y,: De@-piece (Tank cooled) 
» 9, Connecting Pumps (Tank cooled) 
», Injector Leak-off Connection 


“3 » Delivery Stud 

21 * »  soint ... 

212 » Pipe, Pump to Injector (No. 1 Cyl.) 
4 (No. 2 Cyl.) 


‘i Leak-off Pipe, Injector to N.R. Valve... 
213 % a » 34/1 and 6/1 (Tank sole) 
» 8 » 12/2 (Temp.) ” 
7. » 12/2 Trop) 
214 7 Pipe Fixing Plug ta 
215 i » doit : 
re Non-Return Valve, complete 
» Union .., 
‘. » 3/16” Ball 
3 7 » Spring 
”» ” ” Ferrule 


FUEL TANK 


Fuel Tank and Fittings for Tank Cooled Engines (for Tank and Fit- 
tings with Radiator Cooled pnetiee see page es 


Fuel Tank complete (33/1 and 6/1 , only) 

fo | is " (12/2 only) . 
Ps » Valve... es ae 

x? ” ” Joint 

» 5, Drain Plug 

” ” ” ” Joint 
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Part No. 


23/2288C 
23/2279 
23/472 
291-2265 
$739 


208-39 
5-1/B39 
CAV7009/41 
CAV7009/43 
CAV7009/5 
CAV7032/7 
CAV7010/188 
CAV7009/1 
CAV7009/183 
CAV7009/4 
CAV7009/19 
CAV7009/18 
CAV7010/47 
CAV5339/138 
CAV5557/1 
CAV5339/137 
CAV5335/172 
CAV5339/132 
CAV7009/6 
CAV7009/7 
CAV7009/9 
$203 

$184 

10-2-189 
10-2-190 
10-2-192 
8-2-191 

SISA 

208-135 
23/791 
208/235 
23/792 
CAV7008/14 
8-2-175 
9-2-192 
9-2-175 
CAV7008/3 
CAV7008/31 
8-1/C4I 
8-3-157 
9-3-158 
9-3-156 
8-7-200 
23/5386 
10-3-265 
23/472 
291-2265 
10-7-145 
10-7-141 
31-57673 
616/1623 
10-7-142 


8-7-18C 
10-7-61C 
8-1/G50 
12406 
5-1/B6 
5197 


No. per Set. 
MAL G/L «12/2 


Se lol 
se el ed 


ee ee Doe ee ee RR ee ee ee 


| eee | 


— ij 


See] oe 
ee ee ef 


PANS 


ee ee ee et | ee ee RRR | BD] Oh | NNN NN EE NNN NN NNN NNN Db | nt 


ee | 


Hus. 


No. Description of Part. 
Fuel Tank Support Hook (34/1 and 6/1 ely 
ae SE (12/2 only)... 
oar Strap G3 "and 6/1 only) 
» ow 9 (12/2 only)... 
» Fixing Bolt... 
‘a Nut 


4 Pipe, Tank to Filter, G 4/1 and 6/1 Temp.) 
Os a> as ay. (GEL Trop.) as 
“ bbd ” ” ” (Temp.) 


” n as ” » (Trop. - 
» Tank Float... 
» Balance Weight .. 
Chain for Balance Weight 
Fuel Tank Lid (34/1 and 6/1) 
” ” ” (12/2 only) 


PLATE 6—LUBRICATING OIL SYSTEM (34/1 and 6/1) 


Lubricating Oil Fume. compete 28 
216 Pump Body oa 


217 « » Joint te 
218 be » Gits Seal O.S. 625 
219 » Plunger - 

220 »  Tappet (with foot) 

221 » End 

222 » Spring 

223 _ Cov 

224 Inlet Valve “Stop Casing 
225 » Ball Valve... 

226 - » Spring 

227 im Outlet Connection 

228 » Inlet Connection 

229 » set Pin is 

230—C, » Hand Lever . - 
231 i » Swivel Pin 
232 ‘i Suction Pipe 18 
233 i ss » Elbow ... 
235 +“ - » Joint... 
236 is . As 
237 a Delivery Pipe | 

238 Distribution Pipe and Union 
239 » Lock Nut 


240 Straight Pipe 
241 Distribution Pipe and “Support 
242 ” » Lock Nut 


PLATE 7—LUBRICATING OIL SYSTEM (12/2 onty) 


Lubricating Oil rae a a 
243 Pump Body age 


244 a » Joint 

245 » Plunger 

246 .» » Spring 
247 » Plig ... 

248 si » Joint 

249 » Indicating Guage 


250 Joint for Pump Indicating Guage « and Tap 
251 Pump Indicating Guage Tap #5 


252 ee os » Union 
253 % fs Tap Adaptor 
254 » Bail Valve ae 
255 ‘i » Spring 

256 . Adapter Joint 

257 Inlet Connection 

258 Oil Suction Pipe 

259 e p cs Connection 
260 ie » Elbow 

261 s ‘ » Lock Nut 
262 = 5 » Joint 
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No. per Set. 
Part No. 34/1 6/1 1272 


[ 

4 

$231 i) at 
| 

| 

{ 


18-2/G34 7 
10-7-79 1 
10-7-77 1 
8-7-14 ] 
8-7-19C 1 
10-7-72 - 


| me mk ek ee | 


No. per Set. 


ff 

Sa 

oo 
en A en ne eee a Or 


12421C 
12421 
12422 
9-2-100 
3324 
12418 
12419 
12428 
12420 
D276 
12442 
12432 
12425 
12426 
12419 
12427 
9-2-216 
12413 
12408/1 
5404 
3306 


Da mee ee ee A eee 


ee ee ne ee ee | 


Description of Part. 


Oil Suction Elbow Ball Valve 
* i » Strainer 
7 » Drain Plug ; 
” 3 ” ” ” Joint 
» Delivery Pipe (Iron) 
Ff » _ (Copper) 
i Distribution Pipe es ae 
cs 5 » Bolt ‘and Nut 87... 
- 3 , Joint was 
a » Connection ,, . 
. Pipe (to Connecting Rod Troughs) 
» 95 (tO Centre Main Bearing) 
» 3 (to Governor End Main pane 
+» 9 (to Main Bearing) . 
Nut for Pump Body ie 
Spring Washer for Nut 


Part No. 


12425 
12270C 
12407 
12406 
10-2/B70 
9-2-72 
9-2-134 
27/1320 


PLATE 8—-WATER CIRCULATING PUMP (12/2 Tropical Radiator Cooled Engines) 


Suction Bend—Radiator to Pump Suction 
Hose Pipe—Suction Bend to Radiator ... 
Clips for Hose Pipe 

Hose Pipe—Suction Bend to Pump 

Clips for Hose Pipe ; - 
Suction Bend—fitted to Pump ; 
Setscrews—-Suction Bend to Pump 

Spring Washers for Setscrews 


Water Circulating Pump, with th Carbon Water Seal, comprising 


Pump Inlet Cover 

Joint for Inlet Cover 

Bolt for Inlet Cover 

Nut for Bolt $895 

Spring Washer for Bolt... 

Split Pin for Spindle Nat—Impeller End 

Spindle Nut—Impeller End 

Washer for Impeller 

Impeller i 

Spring for Carbon Seal 

Spring Cage ... 

Rubber Seat Ring 

Carbon Seal Ring 

Pump Body ... 

Greaser for Pump Body Si 

Drain Plug for Pump ony 

Joint for Drain Plug in 

Oil Seal 

Ball Bearing— _{mpeller End 

Pump Spindle a ; 

Key for Impeller 

Key for Pulley vee 

Ball Bearing—Pulley End . 

Spacing Sleeve for Pulley ... 

Pump End Cover and Bearing Retainer .. 

Feit Washer for End Cover 

Setscrew for End Cover 

V-Groove Pulley . 

Washer for Pulley... 

Nut for Pulley : 

Split Pin for Nut 27/1305 

Bracket for Pump on Crankcase... 

Studs for Pump Bracket 

Nut for Studs $45 ... 

Spring Washers 

Set screws—Pump to Bracket 

Spring Washers 7 

Driving Bett for Pump —.. 

Water Manifold—Pump to Cylinders 

Setscrew—Water Manifold to Pump—Short 
” ” oh ” a Long 
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9-7-179 
27/2079 
X16109 
27/2212 
R95 

24/4189 
$889 


23/5518 
291/2152/4 
291/2974 
291/2527/1 
291/2150 | 
23/5517 
$606 
5-1/B6 
5197 
291/2153 
H1-13-321 


27/1381 


No. per Set. 


es Or Oe Or en 


ND De ee ee a et ee et et ee ee ee Se eee RO Ne OS 


Description of Part. 


Joint for Pump Inlet and Outlet 
Stud for Water Manifold . . 

Joint for Water Manifold .. 

Nuts for Water Manifold . is 

Spring Washers for Nuts S6 ea 

Pulley on Crankshaft (2 V- Grooves) to drive Pump and Fan . 
Key for Puiley ~ i Bre 
Setscrew for Pulley .. 

Crankease—drilled for Pump Bracket (otherwise as 9- 2-101) 


RADIATORS 
Radiator Block (34/1, Temp and Trop) 
» » (6/1, Temp.) ... . 
s » (6/1, Trop.) 
" » (12/2, Temp.) 
- » a oo 
” Filler C 
is Cover Sie 
»  Setscrews ... 


Washers for Setscrews a 
Radiator and Fuel Tank Support RH.. 
<3 Support Bracket R.H.... vie 
3 and Fuel Tank Support L.H. 
* Support Bracket LH... 
Bolts (Fuel Filter to Bracket) 
Nuts for Fuel Filter Bolts ae 
Spring Washers for Filter Bolts... 
Radiator Front Support , 
Top Cross Stay ... 
Setserew for Supports 
a to Radiator. si 
Spring Washers for Radiator Supports ... 
Radiator Fan Blade Assemblies: 


Clockwise Pusher Type, 34/1 Temp. & Trop., 6/1 & 12/2 Temp. 
6/1 


& 12/2 Trop. 


Clockwise Suction Type 34/1 Temp. & Fas 6/ \ & 12/2 Temp. 


6/1 & ae Ts, 


Radiator Fan Pulley (Driven) 
” ” ”s etscrew 
Pe » Spindle ica 
” » » Nut 
‘ » _», _ Split Pin 
- » Ball Journal Bearing 
5 » Thrust Plate 
" » Plug 
” » > Washer 


» Supporting Lever 


» Pivot Pin. 
Pivot Pin Spring Ring Sf ae 
Radiator Fan Belt eee Screw 


” ” ” woe we 
% - Bracket - ae ane a 
i" Water Outlet Pipe 
» ow Pipe Hose 
” ” ” ” ~ Leap Top) . 
. ” Outlet Pipe ea: 
” » Manifold Pipe 
” »» Inlet Pipe 
i ° % ” Joint 
- Pipe Drain Tap ... 
Joint 


Bolt, Radiator Support to Bracket 
Nut for Radiator Bolt —... 
Spring Washer for Nut... 
Radiator Water Manifold Plug 


” ” ” ” Joint 


Part No. 


8-1/130 
$3 


210/345 
23/5399 
23/2097 


No. per Set. 


ohne pap i —j eae | 


Te re re re ee a eS De ee eae 


—— ee Ke Rane 


ON 


Oo Ne RRL | me mE Le | 


LD Se ee ae i ee em ee ee ee 


12/2 


PE ene Oe ee Sr rene 


Pe Sen Oe ee a a Se Se ee ee. ee 


Description of Part. 


Fan Putley (Driver) on Crankshaft 


” x”? Key 
» y Set Pin 
i » Belt 


FUEL TANKS—Radiator Cooled — 
Fuel Tank, complete ; . 
<5 »» Support Bracket R. H. 

L.H. 


, - Wood Bearer os 
» 9» Strap. “ 
ss i Tightening Bar 

» Strap Setscrew 

Washer for Strap Setscrew 

Fuel Tank Hook Bolt 


» oo Valve : 
Joint he 

Fuel Pipe (Tank to Filter) 

» 9» (Filter to Pump 

» (Filter to Tce Piece) 

» 5, (Connecting Pumps) 

»  » Fixing Plugs 

” Ld ” Joint 

+ Leak-off Pipe ... 


ry sa 
7 ” » Union 


SILENCERS (Air and Exhaust) 
Silencer (Air 


» (Exhaust), complete with i gas pipe connection 2 


5 Bend for Exhaust 14” B.S.P 
Exhaust Manifold... 
» Flange used with Manifold 


+ »  Soint 

” ” Bolt 

” ” ” Nut . 

; a Spring “Washer 


ss Pipe Bend 2” B.S.P 
ae Silencer (Sheet Metal) 


SPANNERS 
Spanners 3/16” x 1/4” 
i 5/16” x 3/8” 
$i 3/8" x 7/16" Union 
a 7/16" x 1/2” 
‘ 9/16” x 5/8" 
es 3/4" x 7/8” ‘s 
ms For Injector Nozzle Cap Nut. 


STARTING HANDLE 


Starting Handle, complete, 34/1 and 6/1 oye 
a »» complete, 12/2 only es 
i » Crank 34/1 and 6/1 
” si a 13/2 ‘ei 
5 » Clutch Pin 
“4 7 Split Pin . . 
” » Spring. 
” » Wood Grip, 34/1 and 6/1 only” 
, i «9 22/2 only. 


” ”» bd ” ” 


” a Grip Pin Lock’ Nut. 


” ” 4 ” ” 
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“Supplied to 


order only 
in place of 
2 separate 
Silencers 


For 12/2 only. 


Part No. 


8-7-109 
8-7-98 
$739 
8-7-125 


R96 


$840 
27/2494 


5-1/E24/1C 
10-2/E24C 
5-1/E24/1 
10-2/E24 
3362 

$120 

3363 
8-5-121 


.. RWB 
mi * » 9, Pin, with Washer, 3H /t and 6/1 only a4 
12/2 only ... zs 


8-5-120 
13-21-771 
$14 
$904 


No, per Set. 
34/1 


1 
! 
] 
J 


bom | AEN fo eee ee eee PON RR pee 


i ed 


— ee ee ee et ee 


| et eo 


6/1 


! 
| 
1 
1 


— 


fe | BNE 1] eee ee ee ANN NEA I 


ee ed 


Dav hem pe pe eh pe 


ee ae ee ee ey ees 


12/2 


— |) RP RN RH | Re eR eee hee De ee 


ee end Le ee Oe 


ee ee a) 


Description of Part. 


SPEED CONTROL (12/2) 
(only supplied when specially ordered) 


Bowden Control Lever complete with 12” ene of cable and rassetet 


End Fork for Cable nee to a 
Support for Lever ... ee : 
Anchor Pin for Cable 

Locknut 5/16 Whit. 

Speed Indicator Plate 


PULLEY (Key-on Type) 
4” Diam. x 7” Face 


6), Si be Sy 
8” ” x 7” ” 
10". 5. Ox Te 


4” 4 x 9” 
Key for Pulley 


Setscrew for Pulley ~ 


WATER TANK (34/1 and 6/1 only) 


Water Tank, 50 gall. for Temperate Climate ... 


» 70 gall. for tree Climate 
1” Hex. Nipple 


» 3-Way Cock 

» Pipe 24” long, screwed one end 

Ww ” 6” long, ” 9 ” (Temp.) 
» 4, 12” long, » oo» (Trop.) 
», 120° Bend »yooyong,: CFEMP.) 
” be ” , (Tr rop ) 


“ » screwed both ends iv rep) 
<2 Socket (Trop.) ... ads 
Hose Pipe, 14” bore x 6”.. 

Clip... 


” ” 


WATER TANK (Temperate) 12/2 only 


Water Tank 30” dia. x 4” 0” as 0 a 


3-Way Cock, 14” 

Hex, Nipple, 14° ; 

14” x 6” Pipes, screwed one end 
14” x 150° Bend, screwed both ends 
Hose Pipe, a bore x 6” long ... 
14" Pipe, 4” iene: screwad one end 
te Socket... ‘ 
14” 120° Bend, screwed one end 


WATER TANK (Tropical) 12/2 only 


Water Tank, 30” dia. x 66” ae a a) 


3-Way Cock, 14” 

Hex. Nipple, ly”. 

14” dia. Pipe, 6” long, screwed one end 
14” 1209 Bend ‘ a ae 
Hose Pipe, ns ae x 6" tong ‘ie 


iy" x 21" Pipe (screwed at one end) 
14” Socket... 
14” Pipe 4” long, screwed one end 


THERMOSTAT (Complete Assembly) 
To fit 14” bore hose 
1¢” 


THERMOSTAT ELEMENT 
Hose Pipe Clips for Thermostat ... 
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Supplied to 
order only, 


Part No. 


23/4216 


$192 
27/2348 


R93 

$178 
$293 
5166 
$269 
$685 
R95 

$492 
$192 
S190 


8-2-18] 


9-2-18] 


No, 
34/1 


BNR Beene eee] 


per Set. 
6/t 12/2 
- 1 
- 1 
- ! 
- I 
~ 1 
- 1 
} — 
s 
1 2 
1 _ 
1 . 
- | 
- 1 
- 1 
1 a 
- 1 
1 1 
} 
| is 
1 ss 
1 a 
7) _ 
1 7 
2 = 
2 
l = 
1 = 
1 £ 
2 _ 
4 = 
1 
- I 
1 
2 
1 
- 2 
~ 4 
- 2 
ae | 
- 1 
1 
- 1 
- 1 
1 
- 1 
~ 2 
- 4 
= pl 
- 1 
a 3 
1 2 
- 1 
1 1 
2 = 
- 2 





JOINTS FOR 33/1, 6/1 & 12/2 DIESEL ENGINES 


Ordering reference No. List SP 258 for 34/1 
List SP 258 for 6/1 
List SP 258 for 12/2 





Description. PartNo. Material. 34/1 6/1 12/2 

Joint for Camshaft End Cover ... ... 3153 Paper 1 1 2 
» Crankcase Door ... ... ... 3301 Fibre ! 1 - 

» Plugs, Taps, ete. ... ...  ... 12420 Fibre woe 8 
» » Breather Body ... ... .,.3309 Fibre td. 3 
» » Cylinder Flange .. ... ...5-1/B94 — Paper *4 #4 -*R 
» » Crankcase Door ... ...  ... 12301 Fibre a | 
» » Crankshaft Housing .... ...5-1/B62 Paper , fF 4 
» 5» Water Jacket Door ... ... X16112 Fibre 9. Bot 
» Water Pipe Flange ... ...8-1/B59 — Fibre *) #2 84 

» Cylinder Head... 2. ... 208/91 C&A 4 - | 
» «Cylinder Head 2... ..S-1/C5S. C&A - 4 
» o Exhaust Flange ... ... ...3307 C&A 2 412 4 
» Main Plug COV. ... ... 23/361 Copper *1 - - 
. 4 Auxiliary Plug C.O.V.... ...23/362 Copper #1 - = 
» « Main Plug COV. .. ...8-1/C91 Copper - *1 #1 
»  » Auxiliary Plug C.O.V.... ...8-1/C6 Copper - *{ ¥*2 
» Filter Cover... ... ... ...23/2278 = Fibre #1 *E #1 

» Swivel Union Fuel Pipes ...291/2265 Copper 6 6. 8 

» Plugs, etc. oo... .. «12406 Fibre 1 1 3 

. Drain Plug |. 0... 5197 Fibe 1 1 1 

» » Fuel Injector... 2... 81/C41 [C&A * wh 2 
ye RPIUR? abe cee “aie sehr 806 |Fibre 2 2 4] 
» » Pump Body... .. .. ..12422 = Paper  - - J 
Distribution Pipe... ..10-2/B71 | Fibre 9 ;- = 2 
. Felt Ring for Crankshaft ...3664 Felt (2 2 2 

, », Lub, Oil Drain Plug... ... 12419 Fibre a 
» 5, Pump Body .. ... ... ...8-2-195 Paper 1 1 - 
» Exhaust Manifold Flange ...R.89 C&A ~ - 1 


*Joints for Decarbonising only. 
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See—Parts List page 22. 























" 
wi 







































fa 
if 9] 
< 
Me 
j bia) tit Zz 
bing g 
: a = 16 
Re eS = fe) 
1 i Mh LEE? erery) HY 4) F, 
i Co 
we ii iuuged i 
/ 0 mp 
/ of ; 
ra a ra 
a fe a 
rt aa a 
@ 2h We 
< oe 
/ 
Ce | 
oo 
> 
| | 
bo ea 
| 
| | | 
| a oe ! 
: | \ | : 
| | ; 
| oe et oe | | E 
O 3h om <BR Oe eo te oS Se i 


34 


‘£E aspd ISI] Si4DgY—aas 


Sel €€l vel el £2 vel 





























| ' 


[Oo n, 











9€I———--- -- © 46, 


YAAGNITAD GNV NOLISId ‘GOW ONILEOANNOD LAVHSANVUD 


on col FOr 


























1 
i 


“ill 
RINT 
































| 

l -; 

J | 
| 


9OF §=6O ort Ol Ol 





"€ aALvIg 





cei EMI 


35 








167 2 tate ae Q 


166-- ---—- 









88 189 182 178 18! 180 185 
oS | 









































i 
i 


{ | 
| 192 |60 168 149 {48 


157 


oe 


(90 






72 I7I 
4 





| | 
i i 
{S| 50 139 





CYLINDER HEAD 





173 Py 146 
| 
















147 142 145 143 144 


I94 197 196 








2iI0 2I5 214 





PLATE 5. FUEL SYSTEM See—Parts List page 25. 
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See—Parts List page 27. 


LUBRICATING OIL SYSTEM (3i/1 ana 6/1) 


PLATE 6. 
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PLATE 7. LUBRICATING OIL SYSTEM (12/2 only) See--Parts List page 27 
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BEFORE STARTING YOUR ENGINE FOR THE FIRST TIME, FOLLOW THE 
LUBRICATION INSTRUCTIONS ON PAGE 6 MOST CAREFULLY 


You want the best out of. this engine. Give this 





handbook to the man who has to look after it. 


BOOK 103/666 


PRICE 10/- 
INSTRUCTION BOOK 
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INSTALLATION 


The Engine must be installed where a generous supply of fresh air is assured. 

A portable electric light is recommended in addition to the fixed lighting of the engine room. 
The most convenient height for the crankshaft is 27 in. above the ground. 

Keep Exhaust and Water Pipes as short and straight as possible. 

Leave a space of about 3 feet all round the Engine for ease of access and maintenance. 


Foundations 

Our standard foundation drawings give the dimensions of suitable concrete beds. These dimen- 
sions are the minimum for a good solid sub-soil and modifications will have to be made where the 
sub-soil is soft, water-logged, or otherwise of a special character. 

Set the Engine as level as possible, packing under the Engine feet with thin metal strips, placed 
as close as possible to the holding down bolts. 


Portable Models 
Place Portable Models in as level a position as possible. 


Belt Drive 

Driving Belts must be run as close up to the Flywheel as possible to avoid undue strain on the 
Bearings and Crankshaft. Where “fast” and “loose” pulleys are used, drive the “fast” pulley 
from the side nearest the Flywheel. 


Tank Cooling 

Arrange the Water Tank with the bottom pipe, between the Engine and the Tank, level. 

Maintain the water level above the top connection on the tank. 

The connection from the top of the Cylinder Head to the top of the Tank must slope upwards 
all the way (see Fig. 1). 

After starting always check that the water is circulating. 

To avoid air locks, turn on 3-way tap before refilling Tank. 

In frosty weather drain cylinder jacket by turning 3-way tap so that cylinder jacket and pipes 
are drained, but water remains in the Tank. Turn on water jacket drain cock. 

When water pump is fitted, this must also te drained. 


Throrgh Cooling 
The cooling of an engine by passing water through it to waste, with or without the use of a 
small tank, is totally unsuitable and must not be used under any circumstances. 





f 
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Correct Incorrect 


Fig. 1. Water Cooling 





Radiator Cooling 
Radiator fans are not designed to discharge azainst any head greater than that due to the 
resistance of the Radiator itself. Sets must be installed so that the air is free to circulate. 


Exhaust Pipes 
If a longer exhaust pipe than standard must be fitted, this should at no point slope upward 
from the encine, unless a suitable moisture trap is fitted at the lowest part of the pipe. This is to 
prevent moisture, caused by condensation, draining back into the Cylinder and causing damage. 
If more than 10 feet of pipe is used, the bore of the pipe must be increased. 
Pipe sizes Up to 10 feet—2 in. bore. 
10 feet to 20 feet—24 in. bore. 
over 20 feet—3 in. bore. 
To facilitate cleaning the Exhaust Pipe during overhaul it must be erected in easily detached 
sections of about 4 feet in length, and not concreted in at any point. 
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FUEL SUPPLY 


It has not been found practicable to recommend any particular fuel for universal use, but the 
fuel must be a distillate, and not a residual oil or a blend thereof. It should have a Specification 
conforming to British Standard No. 2869:1957 Class A. 


Class A 
Viscosity, kinematic, at 100°F (37.8°C), centistokes, min. ... 1.6 (max, 7.5) 
Redwood No. | secs. at 100°F min. a ae sit. 30 (max. 45) 
Saybolt Universal secs. at 100°F min... oe ae sah 31 (max. 50) 
Cetane number, min. deh er a dvs ag se 45 
Carbon residue, Conradson, per cent by weight, max. ee 0.1 
Distillation, recovery at 357°C per cent volume, min. a 90 
Flash Point P.M. closed up °F min. ... eh 28g ae 130 
Water content, per cent by volume, max. iis ae ne 0.1 
Sediment. per cent by weight, max. we 6 ee wD 0.01 
Ash. per cent by weight, max. ... ee ey hs Se 0.01 
Sulphur, corrosive fo hes ie tes nee eid Not more than 


slight tarnish 
Sulphur content, per cent by weight, max. fa 3h 3 
Strong acid number nes AS an hs we Nil 


The purchaser must satisfy himself that his Engine is capable of dealing with the fuel at the 
lowest temperature to which it may be exposed. 

In very cold climates, i.e. where the temperature falls below 0°F., it may be necessary for a 
water heated Fuel Filter to be fitted. 

As a general guide the following is a list of some fuel oils which meet BS2869 : 1957 Class A. 

Shell Gas Oi] “ C.1.” Regent Gas Oil 
Esso Diesel Medium Revent Derv. 
Esso Marine Diesel Medium 

It must be understood, however, that different Fuel Oils become available in different areas 
and that variations in a particular brand of fuel oil may occur. 

Vaporising Oils are unsuitable as fuel for Lister Diesel Engines. 

Some fuels, and fuel additives, are unsuitable owing to excessive pressures resulting from their 
use, Or to excessive carbon and ash formation, or to corrosive action, or to premature clogging of 
the fuel filters. The operator is cautioned that although the engine may appear to run satisfactorily 
for a short time, permanent damage will be caused. 


Clean fuel is of the utmost importance in maintaining a high standard of performance. 


Fuel Service Tank 


An engine mounted fuel tank is supplied as standard: as an alternative, a fuel service tank 
can be supplied which should be mounted not less than 2ft. 6ins. and not more than 6ft. above 
the crankshaft and as close to the engine as possible. 


This latter type is fitted with a slopine bottom to assist in draining off sludge by means of a 
drain plug. During overhauls examine the tank closely and clean out if necessary. 

Clients providing their own Fuel Tanks should arrange for the fuel outlet to be 2in. above the 
dottom of the tank and that draining arrangements are provided at the lowest point. 

Always fill Fuel Tanks through a fine strainer, preferably at the end of a run. If any sediment 
s stirred up during the process, this has time to settle before the Engine is used again. 

If cans are used, avoid tipping out the last few drops. 

Funnels are very difficult to keep clean in dusty conditions. Wash them before and after use 
2nd wrap up when not required, or fill Service Tank direct from a small mouthed screw capped 
“an such as a 2 gallon petrol can. 

Tanks and Pipine should NOT be galvanized. 

Before finally connecting up, blow out all fuel pipes to remove scale loosened during bending 


2nd fitting 


3 


LUBRICATION 


Specification 


All of this range of engines must be run on good quality diesel engine heavy duty detergent 
lubricating oil. 


In temperate climates (up to 85°F (30°C)) oils complying with BS1905 or DEF2101C or 
MIL-L-12104A must be used when load and servicing conditions are favourable but for arduous 
duties in temperate climates, and for all applications in tropical climates (above 85°F (30°C)) 
the use of oils to supplement 1 level of detergency is recommended. Supplement 1 oils must 
also be used if the sulphur content of the fuel is 1% or more. Multigrade oils must have a 
degree of detergency equivalent to Supplement | level and must not be used for heavy duty 
applications. 


Viscosity—Grade of Oil recommended for different temperatures— 


Below 32°F. (0°C.) 32°F.— 85°F. (0°C.—29.5°C.) Above 85°F. (29.5°C.) 
SAE 10 SAE 20 SAE 30 


Branded Oils 


In order to assist engine users a list of brands of oil normally obtainable in world markets 
which have proved satisfactory in our engines is given on page 5. 


Mixing of Oils 


If an engine has been run on straight mineral oil for more than 250 hours since completely 
overhauled (or since new) before it is changed to Heavy Duty (Detergent) Lubricants, the deposits 
formed by the straight oils may be dislodged by the latter and choke the oilways and filters, For 
tmis reason it is necessary to flush the engine thoroughly with Heavy Duty (Detergent) oil and 
change the oil after 150 hours and then resume normal changes every 500 hours. The filters must 
receive frequent attention during this initial period. 


Sometimes Heavy Duty (Detergent) oils increase the oil consumption, in which case a heavier 
grade may be used. 


DO NOT MIX TWO DIFFERENT BRANDS OF OIL. THOROUGHLY DRAIN OFF 
OIL OF ONE BRAND BEFORE CHANGING TO ANOTHER. LUBRICATING OIL 
ADDITIVES ARE NOT CONSIDERED NECESSARY AND SOME CAN HARM THE 
ENGINE. 


LIST OF LUBRICANTS COMPLYING WITH SPECIFICATIONS BSS. 1905 : 1952, 
MINISTRY OF DEFENCE DEF. 2101C OR MIL-L-2104A 


OIL COMPANY 


BRAND 





SAE 10W 








SAE 20 or 20W 


SAE 30 





Castrol ‘Ltd. - 


Agricastrol HD 10 


Agricastrol HD 20 


Agricastrol HD 30 





Deusol CR 10 Deusol CR 20 Deusol CR 30 
Esso Petroleum Co. Ltd. Essolube HD 10 Essolube HD 20 Essolube HD 30 - 
Estor HD 10 Estor HD 20 Estor HD 30 





A. Duckham & Co. Ltd. 


Duckhams HD 10/MIL 


Duckhams HD 20/MIL 





Germ Lubricants Ltd. 
Gulf Oil (Gt. Britain) Ltd. 





Germil 101 





Duckhams HD 30/MIL 
Germil 303 








Gulf Dieselube HD 10W 
(GB) 


Gulf Dieselube HD 20/20W 
(GB) 





Filtrate Ltd. 


Diesel “Filtrate” 10W 


Diesel “Filtrate” 20 


Gulf Dieselube HD 30 (GB) 





Diesel ‘“Filtrate” 30 





Mobil Oil Co. Ltd. 





Petrofina (Gt. Britain) Ltd. 


Delvac Oil 910 
Mobiloil 10W (Overseas) 


Delvac Oil 920 
Mobiland Diesel 20 


Delvac Oil 930 
Mobiland Diesel 30 





Motortonic SAE 10W. ts” 
Solna HD SAE 10W 
Solco HD SAE 10W 


Motortonic SAE 20/20W 
Solna HD SAE 20/20W 
Solco HD SAE 20/20W 


Motortonic SAE 30 
Solna HD SAE 30 
Solco HD SAE 30 





Power Petroleum Co. Ltd. 
(U.K.) 
B.P. Companies (Overseas) 


BP Energol DD 10W 
BP Energol IC-D10 





BP Energol DD 20W 
BP Energol IC-D 20 


BP Energol DD 30 
BP Energol IC-D 30 





Regent Oil Co. 


RPM Delo Special SAE 10W 


RPM Delo Special SAE 
20/20W 


RPM Delo Special SAE 30 





Shell Group of Companies 


Shell Rotella Oil 10W_ 
Shell Talona Oil 10W 


Shell Rotella Oil 20/20W 
Shell Talona Oil 20 


Shell Rotella Oil 30 
Shell Talona Oil 30 





Snowdrift Lubricants Ltd. 


Apennine SAE 10 


Apennine SAE 20 


Apennine SAE 30 





Valvoline Oil Co. 


Super HPO 10 


Super HPO 20 


Super HPO 30 _ 





Vigzol Oil Co. Ltd. 








New Ace 10 


New Ace 20 


New Ace 30 


$$$ sheesh nesses avpnncheetarrarresneneeneeeenererenene et 


LIST OF LUBRICANTS COMPLYING WITH SPECIFICATIONS BSS. 1905 : 1952, 
MINISTRY OF DEFENCE DEF. 2101C OR MIL-L-2104A 


SUPPLEMENT 1 


BRAND 


OIL COMPANY 








SAE 10W 


“SAE 20 or 20W 





SAE 30 





Castrol. Ltd. 


Castrol CR 10 
Deusol CR 10/1 


Castrol CR 20 
Deusol CR 20/1 






Castrol CR 30 
Deusol CR 30/1 





Esso Petroleum Co. Ltd. 


Estor HD X 20 





Estor HD X 30 





A. Duckham & Co. Ltd. 


Duckhams HD 10/1 


Duckhams HD 20/1 





Duckhams HD 30/1 





Germ Lubricants Ltd. 


Germol D10/SI 


Germol D20/S! 





Germol D30/S1 





Gulf Oil (Gt. Britain) Ltd. 


Gulflube Motor Oil HD 10W 


Gulflube Motor Oil 
HD 20/20W 






Gulflube Motor Oil HD 30 





Filtrate Ltd. 


Diesel “Filtrate” 10W 


Diesel “ Filtrate ” 20 








Mobil Oil Co. Ltd. 


Delvac Oii 1110 
it. 


Delvac Oil 1120 





Delvac Oil 1130 _ 








Petrofina (Gt. Britain) Ltd. 


Motortonic Delta SAE 10W 
Solna S1 SAE 10W 


Motortonic Delta SAE 20/20W 
Solna S1. SAE 20/20W 


Motortonic Delta SAE 30, 
Solna SI. SAE 30 










Pow er Petroleum Co. Ltd. 
(U.K.) 
B.P. Companies (Overseas) 


BP Energol DS1/10W 





BP Energol DSI 20W 






“BP Energol DSI 30 















Regent Oil Co. Super RPM Delo Special Super RPM Delo Special Super RPM Delo Special 

SAE 10W SAE 20/20W SAE 30 
Shell Group of Companies Shell Rotella T Oil 10W Shell Rotella T Oil 20/20W Shell Rotella T Oil 30 
Snowdrift Lubricants Ltd. Alpine SAE 10 Alpine SAE 20 Alpine SAE 30 








Valvoline Oil Co. 


Super HPO SI 10 


Super HPO S1 20 





Super HPO S1 30 





Vigzol Oil Co. Ltd. 








New Ace 10 Sup. 1 





New Ace 20 Sup. 1 











“New Ace 30 Sup. 1 












Oil Supply Pipe Lubricating Oil System 
to Main Bearing 


Oil Hole Lubrication is by a 
plunger type pump operated 
by a cam on the camshaft. 
The pump feeds a generous 


Dipper supply of oil to the Main 
oak Bearings and to the trough 
eee into which the dipper of the 
Splash Tray Connecting Rod Big End 
dips. The Big End Bearings 

Drain Plug are lubricated from below 


by a hollow dipper in the 
Oil Suction Strainer 12/2 & 16/2 engines, and by 
oil holes from above in the 
OEE TAvERS single cylinder engines. The 
Fig. 2. Lubricating Oil System, 33/1, 6/1 and 8/1 Piston, Cylinder and other 
working parts are lubrica- 
ted by splash. 
The Lubricating Oil 
Pump of the single cylinder 
Crankease Door engines, mounted on the 
‘ end of the Crankcase below 
Renee oe Rod the Fuel Pump, is fitted 
with a hand priming lever. 
The two cylinder engine 
is primed from inside by 
reaching through the Crank- 
case and working the Oil 
Pump Plunger with the 
thumb until the oil is seen 
to flow down over the Main 
Bearings. The plug on the 
top of the pump fitting may 
Fig. 3. Lubricating Oil System, 12/2 & 16/2 be slackened if necessary to 
check that the pump is working. An oil pressure indicator gauge and tap can be supplied if 
specially ordered. The Valve Stems are lubricated from small oil reservoirs in the Cylinder Head, 
and the Rocker Shaft is provided with its own Greaser. 
Near the Valve Tappets is a brass plug marked “OIL”. This is for applying oil to the 
Camshaft Bearing if the Engine has been standing idle for a long time. Tappet heads and Push 
Rod heads are cupped to enable them to hold their own supply of oil for a reasonable time. 


Lub. Oil 
Test Plug 


Lub. Oil Pump 


Connecting Rod 


Oil Suction 
Strainer 


Before Starting Engine for the First Time or After Overhaul. 


(a) Remove Crankcase Door and fill troughs under Connecting Rod (or Rods) with lubricating oil. 

(b) Apply oil to each oil hole in top of Big End Bearings. 

(c) Open Oil Filler and fill Engine sump to within 4 in. of the top of Oil Filler. 

(d) Operate Lubricating Oil Pump by hand or rotate Engine by starting handle until oil flows 
down over Main Bearings and into dipper troughs on twin cylinder engines. 

(e) Close up Crankcase and fill recesses in Cylinder Head with engine oil for valve lubrication. 
Also fill cups in Push Rods and Tappet Heads. 

(f) Remove brass plug near Tappets, marked “ Oil”, and pour in } pint of oil. 

(g) Fill Rocker Shaft Greasers and give several turns to lubricate Valve Rockers. 

(h) Lubricate any AUXILIARY MACHINERY driven by the Engine. 


Lubricating Oil Sump Capacities 


34/1, 6/1 and 8/1... a ei es 5 Pints 
12/2 and 16/2 ae bat “ite vd 10 Pints 


Valve Rocker Shaft Greaser 
Fuel Pump Delivery Union 


Overload Pawl Fuel Pipe to Injector 


Compression C/O Valve 


Cut-off Hand Lever (33/1, 6/1 and 12/2 only) 


Valve: Lifter 
ies Fuel Filter 


Lub. Oil Pump Hand Lever Crankcase Breather 


Crankcase Door 


Lubricating Oil Pump 


Oil Filler 





Fig. 4. Single Cylinder Engine 


STARTING AND STOPPING 


To Start Engine by Hand 


(a) Make it a practice to check the lubricating oil level, the fuel level and the cooling water level 
before starting. 

(b) If Engine is being started for the first time ensure that all the foregoing points of lubrication 
have been attended to and that the fuel system is primed. (See page 18), 

(c) Swing Valve Lifter(s) under Tappets. 

(d) Screw in tightly the Compression Change-over Valves on Cylinder Heads. (34/1, 6/1 and 12/2 
only.) 

(e) Disengage Cut-off Hand Lever by pushing it downwards and trip the overload pawl on the 
Fuel Pump. 

(f) Place starting handle on the Engine Crankshaft extension and turn. Disengage Exhaust Valve 
Lifter(s) as quickly as possible, and lock in off position. Engine should fire as soon as one 
Valve has been released. Retain grip on starting handle and remove from crankshaft. 

(g) Check oil indicator plug to see that oil pump is working. If oil pressure indicator gauge is 
fitted, open tap to check pump is working and quickly close it again (12/2 & 16/2 Engines only). 

(h) Check that cooling water is circulating. 

(j) Load can be applied as soon as Engine has attained full speed. Up to 4 load, Compression 
Change-over Valve(s) should remain screwed in, but when more than } load is applied, screw 
Chanve-over Valve(s) out as far as it (they) will go. (8/1 and 16/2 engines are not fitted with 
Compression Change-over Valves.) 

To Stop Engine 

(a) Lift Cut-off Hand Lever. 

(b) When Engine is about to stop, engage Valve Lifter (see Fig. 4). Never stop Engine by shutting 
off fuel supply or by lifting the exhaust valve. 

Speed and Load Regulation 


A slight adjustment of speed may be made. To increase speed, turn the knurled adjusting nut 
in a clockwise direction, increasing the tension of the spring. To reduce the speed, turn the knurled 
nut in the opposite direction. 

THE SPEED MARKED ON THE ENGINE MUST NOT BE INCREASED BY MORE 
THAN 24% WITHOUT FIRST CONSULTING R. A. LISTER & CO. LTD. 
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FAILURE TO START OR RUN PROPERLY 


Essentials for Easy Starting 


(a) Engine must turn easily when decompressed. If not-— 
Check that suitable Lubricating Oil is in use. 
Check that valve lifters are correctly adjusted. 
(b) Injection creak must be heard (or felt—place fingers on fuel injector pipe). If not. the cause 


may be:— 
No fuel in Tank. Injector Nozzle valve stuck open. 
Air lock in System. Fuel Pump delivery valve seat scored. 
(c) Good compression on High Compression Ratio. If not, check for:— 
Worn Cylinder. Leaking Inlet or Exhaust Valve— 
Piston Rings stuck in their grooves. possibility of bent valve stem. 


Leaking Change-over Valve, or Hand Wheel not 
screwed in tightly. 
(d) Fuel Pump Rack to be free (Stopping Lever down). 
(e) Overload Paw! on Fuel Pump must be set for starting. 


Knocking 
This may be caused by:— 


(a) Valve, probably Exhaust, sticking in guide, and hitting Piston—clean Valve stems and guides. 
(b) Slack Bearing—fit new bearing. 

(c) Insufficient clearance between Piston and Cylinder Head—Check and adjust. (See page 13.) 
(d) Injection too early—check and adjust. (See page 18.) 

(e) Flywheel loose on shaft—Drive taper keys in tightly. 


Carbon Deposit 
Excessive deposit may be due to:— 


(a) Choked Exhaust system—dismantle and clean. 
(b) Long period of idling—running too cool. 

(c) Unsuitable Fuel Oil. 

(d) Unsuitable Lubricating Oil. 

(e) Injector not spraying correctly—clean nozzle. 
(f) Late injection of fuel—check timing. 


Smoky Exhaust 


The Exhaust gas should be clear at Full Load. If it is not, steps should be taken to clear 
it. Black smoke is due to incomplete combustion of fuel caused by:— 
(a) Overload, causing an excessive quantity of fuel to be injected. 
(b) Choked air intake. 
(c) Poor atomisation due to a choked injector nozzle. 
(d) Unsuitable fuel. 
Blue smoke, when faint, is generally the result of light load or over-cooling. 
Heavy blue smoke is caused by lubricating oil passing the Piston Rings, because of either 
piston rings carboned in grooves or a worm cylinder. 


Engine Stops 
This may be due to:— 


(a) Lack of Fuel—Tank empty, Air or Water in Fuel System, Fuel System choked. 
(b) Overload. 


(c) Overheating—shortage of water or lubricating oil. 
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Loss of Power 


This may be due to:— 
(a) Loss of compression. See difficult starting. 
(b) Incorrect Tappet clearance. 
(c) Choked Exhaust Pipe. 
(d) Fuel injection system. Injection out of order. Fuel Pump out of order, or timing slipped. 


Failure to obtain Normal Speed 


(a) Engine started under overload. 

(b) Bearings too tight (after overhaul). 
(c) Insufficient fuel. 

(d) Injection retarded. 


Cooling 


Occasionally examine flexible hose to see that it is clear. There is a danger of swelling inside. 
so obstructing the flow of water, and a good test is to compress the hose, which should give and 
not feel hard and solid. 


In districts where the water is impure, the Water Jacket around the Cylinder and in the Cylinder 
Head should be freed from any deposit. 


To remove hard deposits in Cylinder Water Jacket fill with a solution of washing soda in the 
proportion of 14 Igs. soda to 1 gallon of boiling water. Then wash the Jacket out with fresh water. 


Radiator Cooling 


The Radiator may be unable to perform its proper function for the following reasons:— 
(a) Insufficient water in the system. Keep water level 2 ins. below the top of the filler. Attend to 
leaking hose connections. 


(b) Fan Belt slipping. Take out the slack. Every 1,000 hours re-pack Fan Hub bearings with 
grease. 


ic) System obstructed with scale or swelling of the rubber hose. Change hose or treat for scale as 
above. 

(d) Radiator element clogged with dust deposited by the air passing through. Brush out fins or 
take off Radiator and wash. 


(e) Engine Room not adequately ventilated or Radiator too close to a wall. Hot air off the 
Radiator must be allowed to pass freely away. Note that a rise in room temperature from 
65°F. to 95°F. will involve a loss of 6 per cent of power. 


(f) Water Pump (if fitted) may not be working properly. Belt slipping, ports choked, fluff and 
waste wrapped round the impeller. 
Inspect the Radiator periodically with the above points in mind. 


Radiator Capacities 


Temperate Tropical 
34/1 me oes ace 3} Gals. 34 Gals. 
6/1 and 8/1... des 34 Gals. 34 Gals. 
12/2 and 16/2 ie 4} Gals. 43 Gals. 
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MAINTENANCE ROUTINE 


When Engine is in regular use:— 
Daily : 
Check supply of fuel oil. 
Check leaks of oil, water, fuel. 
Check level and state of lubricating oil. 


Check oil around Valve Stems. 
Check oil in push rod cups. 


100 Hours : 
Clean Air Filters. 


250 Hours: 


Apply drop of oil to Governor linkage and 
Fuel Pump side window. 


Check Driving Belt, Fan, Water Pump (if fitted). 


Drain moisture trap in Exhaust Pipe (if fitted). 


500 Hours : 


Clean Compression-Ratio Valve Screw. 
(34/1, 6/1 and 12/2 only). 

Clean Fuel Filter. 

Change engine oil. 


1,000 Hours : 


Decarbonise Engine. 

Grind in Valves. 

Check Piston clearance if gasket is changed. 
Clean out Inlet Manifold and Exhaust Pipe. 
Check Water Jacket for scale. 

Check free working of Governor linkage. 


Turn Grease Cups. 

Check water circulation. 

Check water temperature. 

Check exhaust smoke. 

Check lubricating oil: circulation. 


Check tightness of all nuts. 


Lubricate auxiliary machinery. 


Remove Fuel Injectors and check fuel spray. 


Feel water hoses. 

Adjust Valve clearance. 

Clean Radiator fins. 

Clean Lubricating Oil Strainer. 


Drain sediment from Main Fuel Tank. 

Drain and clean Fuel and Water Tanks. 

Renew Fuel Filter element. 

Check Injector Nozzles for obstruction or wear 
in orifice. 

Check Big End and Main Bearings. 


A reasonable amount of time spent in checking over the details as described in the foregoing 
is the user’s best insurance against loss of valuable time and costly repairs. 





MAINTENANCE 


Changing Oil 
Change lubricating oil after every 500 hours running. 
Dain sump when Engine is warm through Drain Plug to be found on 33/1, 6/1 and 8/1 
Engines below the Oil Filler, and on 12/2 and 16/2 Engines in the Oil Suction Pipe Elbow. 
Remove Crankcase Door, Splash Plate (34/1, 6/1 and 8/1) and Lubricating Oil Strainer. 
Wipe down inside of Crankcase, including trough, as clean as possible. 
If paraffin is used to clean out sludge, Crankcase must be wiped dry before recharging with 
fresh oil. ; 
Clean and replace Oil Strainer. 


Fuel Filter 
This should be cleaned out after every 500 hours running, as follows:— 


(a) Shut off fuel from Tank. 


(b) Disconnect fuel pipe from Filter and plug the 
hote in the cover with a wooden plug or cork. 


RY : Ze & (c) oe esta remove cover together with 


(d) Remove cage from Filter element but do not 
remove Filter element from the cover. 


(e) Wash element in clean paraffin or fuel oil, 
taking care that not dirt enters through hole 
in cover. 


(f) Empty and clean out Filter body. 
(g) Assemble by reversing the above process. 


(h) Open Fuel from Tank and prime Fuel Filter 
by slackening vent screw until all air has 
been driven out and only fuel flows. 


(i) Should the element require replacing it is 
important that the cover is thoroughly cleaned 
before removing the oil element. This will 
prevent fine particles of foreign matter 
entering the threaded hole from the outlet 
connection. 
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Fig. 5. Fuel Filter 


“ Lister” Felt Air Filter (When Supplied) 


The “Lister” Air Filter is suitable for average operating conditions, but where very dusty 
conditions prevail an “oil bath” filter should be fitted. 

It is important that the Air Filter is cleaned regularly so that the passage of air to the Eagine 
does not become partially or wholly blocked. The time interval between cleanings will vary with 
the amount of dust in the air, but it is recommended that this operation should be performed once 
a month under the cleanest of conditions. 

Remove felt from cleaner and shake vigorously, then beat dust and grit out of the felt. 

If the felt is damp and oily it will be necessary to wash it in paraffin and to thoroughly dry 
before replacing in the cleaner. Fuel oil is NOT recommended for washing the felt as it will not 
readily evaporate and petrol vapour may cause detonation. 


Oil Bath Type Air Filter (When Supplied) 


Mount the Filter in horizontal position and mainiain the correct oil level as marked on the 
filter body. If the level is 3 in. too high the Engine will inhale the cleaning oil, which will cause 
excessive carbon deposits on the Valves, Pistons, etc, If too little oil is used, the cleaning action 
will not be efficient. Check the oil level weekly, and if necessary add fresh oil. Lubricating oil as 


1] 


is used for the Engine may be employed. Change the oil and clean completely every 500 hours’ 
running, or more frequently if there is any sign of the oil becoming impregnated with sand or dirt. 
To clean, remove from Engine and dismantle. Wash in paraffin and allow to dry. Examine cork 
and felt washers during dismantling and change if necessary. 

Air tight joints, including those between the Filter and the Engine are essential for efficient 


air cleaning. 


Vacuum Breather 


The purpose of the Vacuum Breather on the Crankcase Door is to maintain a partial vacuum 
in the Crankcase so that the lubricating oil will not work out through the bearings and joints. 

If the thin metal disc should become stuck with paint or grime, remove and scrape clean on a 
flat surface, care being taken not to kink or distort it. Do not mislay the small distance piece 
which supports the cover. 


Compression Ratio Change-Over Valve (34/1, 6/1 and 12/2 only). 


This is a device to give a high compression for starting. and a lower compression for normal 
running. 

The valve screwed “IN” gives high compression and “ OUT” gives low compression. 

Do NOT run under heavy load with high compression. 

For long runs at 4+ load or less, use high compression. 

Always see that Valve is either Fully In or Fully Out. 

Keep the screw thread clean and bright. 


To Remove Compression Change-Over Valve (34/1, 6/1 and 12/2 only) 


(a) Remove fuel pipes from Injector and unscrew nut for releasing auxiliary chamber. This will 
withdraw the outer combustion chamber. Take note of the thin copper washer. 

(b) The Main or Inner Combustion Chamber plug may be loosened by compression in the manner 
described for Cylinder Head. 

Drive a hard wooden plug into the } in. dia. hole in the centre to prevent air leakage and 
then replace the outer portions just removed, with the handwheel in the “ Out” position, and 
with the outer combustion chamber nut screwed into the head three or four turns, which will 
be sufficient to prevent the inner combustion chamber from being ejected too violently when 
subjected to the force of compression. 

Stubborn cases will have to be treated by drilling and tapping with a fine 3 in. thread and 
drawing out with a screw. , 

(c) Unscrew small nut in centre of handwheel to extract Valve. 
(d) Remove Valve, taking care of spring, spring washer and woodruff key. 


To Remove Cylinder Head 


Drain water. (If Compression Change-Over Valve is to be removed, loosen at this stage. See 
above). 

(b) Remove Cylinder Head Cover. 

(c) Remove Injector. 

(d) Detach Inlet pipe, Exhaust pipe, Water pipe and Fan assembly if Radiator Cooled. 

(e) Remove Valve Rocker assembly, Push Rods and Valve Caps. 

(f) Undo Cylinder Head Nuts. 

(g) Lift off Cylinder Head. In obstinate cases, replace the Injector (but not the fuel pipes), Valve 
Rockers, Valve Push Rods and two Cylinder Head holding down nuts, and slacken each of 
these holding down nuts about two turns. 


Next proceed as for starting. With Valve Lifter engaged, turn the starting handle quickly 
to get up a good speed and then smartly disengage Valve Lifter, when the compression in the 
cylinder should cause the loosening of the joint between Cylinder Head and Cylinder Block. 
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Fig. 6. Cylinder Head (34/1, 6/1 and 12/2 engines) 
To Remove Valve Guides 


The Inlet Valve Guide may be driven out. 
The Exhaust Valve Guide must be screwed out (turn anti-clockwise). 


To Replace Cylinder Head 


Note.—In the twin cylinder engines the Cylinder Heads are so arranged that the two Inlet 
Valves come together on the inside, the parts being connected by a common Inlet Manifold. The 
Cylinder Heads, therefore, must be replaced in their original positions, 

(a) Refit Valve Guides, Inlet and Exhaust Valves. 
(b) See that Cylinder Head gasket is undamaged and in place, i.e., by position of dowel. 
tc) Replace Cylinder Head on bolts, and tighten nuts finger tight. 


Note.—Each Cylinder Head Gasket must be replaced on its own Cylinder. If these have 
been changed, then the head clearance must be checked as below. 

(d) Refit Compression Change-over Valve, taking care that the copper washer between the two 
parts is in place. 

(e) Fit Inlet Manifolds on twin cylinder engines to ensure correct alignment. Failure to carry out 
this step will probably lead to cracked or broken manifolds. 

(f) Nuts to be tightened so that the Cylinder Head is pulled down flat, compressing the gasket 
evenly. This can be achieved by tightening the nuts in turn diagonally. Tighten each nut a 
little at a time and go over three or four times. 

After the initial run, following the replacement of the Cylinder Head, and, while the engine is 
still hot, re-tighten the Cylinder Head Nuts, as described above. 

(g) Replace Valve End Caps, Push Rods and Valve Rocker Gear and adjust valve clearances as 
under ‘‘ Valve Adjustment ”. 


Note.—Inlet Valve Push Rod is longer than Exhaust Valve Push Rod. 


To Check Cylinder Head Clearance 


Place two small pieces of lead on top of Piston, above the line of the Gudgeon Pin and not 
beneath the Valves or Transfer Port. Tighten down Cylinder Head and turn Piston slowly past 
T.D.C. Remove Cylinder Head and measure thickness of lead; this should fall between .045in. 
and .050in. for types 34/1, 6/1 and 12/2 and between .07Sin. and .080in. for the 8/1 and 16/2 
engines. The clearance may be adjusted by the use of paper joints, placed between the Cylinder 
Block and the Crankcase, 

If the clearance is much too large it may be due to worn bearings or a bent Connecting Rod. 
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To Remove Piston 


(a) Remove Cylinder Head (see Page 12) and Cylinder Block. 

(bo) Remove Crankcase Doors. 

ic) Disconnect the Big End bearing of the Connecting Rod. Note which way the dipper faces and 
the manner in which the Big End is marked. so that it can be reassembled in the same way. 

(d) Lift out Piston and Connecting Rod. Reassemble Big End loosely. 

(e) Remove either circlip, warm Piston and drive out Gudgeon Pin. 


To Remove Piston Rings 


First work them loose, then stand the Piston on a flat surface, and insert thin strips of metal 
between the top Ring and the Piston at four different places. Ease the Ring off over the strips of 
metal, and repeat the process for the other Rings. Piston Rings are springy but will break if 
roughly handled. 


To Replace Piston Rings 


(a) Piston grooves and oil holes must be thoroughly clean. Piston Rings, if new, must be wiped 
clean of preservative grease; used rings must have any carbon deposits removed. 

(b) To ensure that the Rings will fit properly when assembled on the Piston, roll each one round 
in its own groove. Where a Ring is slack, and a new one is no improvement, it will be 
necessary to consider changing the Piston. 

(c) Place the Ring in the lower part of the Cylinder, square with the bore, and measure the gap 
between the two ends with a feeler gauge. The correct gap is not less than .012in. 

(d) Wipe all parts clean and dry and assemble the Rings in their grooves by sliding them over 
strips of metal as in removal. 


To Reassemble 


(a) Refit Piston and Connecting Rod, noting numbering of Big End bearing and in which direction 
the dipper faces. The dipper fitted to 34/1, 6/1 and 8/1 Engines is flattened in section and 
should cut the oil edgewise not broadside on. The hollow dipper in twin cylinder engines is a 
scoop, the opening of which is turned away from the crankcase door. 

(b) Fit paper Cylinder Block Joints equal to number removed (and 2 metal shims .015” thick for 
types 8/1 and 16/2). Place a flat bar across Crankcase close to Connecting Rod and bring Piston 
skirt firmly down on to it. 

(c) Oil Piston Rings and stagger the gaps. Place Piston Ring Clamp in position and compress 
Rings. The clamp should close quite easily. If any force is required it is better to take it off 
and try again. 

{d) Oil Cylinder bore, lift Cylinder Block over studs and lower into position, pushing down Piston 
Ring clamp as far as the bar underneath the Piston. 

ie) Turn Crankshaft to move Piston up into Cylinder. 

(f) Support Cylinder Block, remove Piston Ring clamp and bar and allow Cylinder Block to 
drop into position, 

(g) Assemble Cylinder Head. 


Connecting Rod Big End Bearing 


These are steel back white metalled shells except in the 8/1 and 16/2 engines where the top half 
is of lead bronze and must not be scraped or touched up in any way. The running clearance with 
the crankpin should not exceed .003”. 


When assembling the bearings on the connecting rod it is most important that the backs are 
scrupulously clean and that there is interference between the bearing and the bore of the connecting 
tod. This interference, or nip, is measured by placing the bearing in the connecting rod, tightening 
voth bolts to the normal extent, then slackening one bolt only and measuring the corresponding gap 
in the rod at the parting line. This gap should be between .004” and .006”. 


Ensure the dipper is secure before replacing the connecting rod cap; it is screwed in place and 
4 dots punched into the circumference prevent turning. Place a cork over the end of the dipper 
whenever working in the crankcase and so avoid injury to the hands. 
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Main Bearings 


These are of the bush type and need no attention as long as they are properly lubricated. The 
bush is located in the housing by a locating screw through the top of the housing, to ensure that 
the oil holes register correctly. 


Valve Adjustment 


Valve Tappet clearance should be set to 


34/1, 6/1 and 12/2... Inlet, .017in.; Exhaust, .032in. 
8/1 and 16/2 ... ... Inlet, .008in.; Exhaust, .008in. 


To do this, slack off the locknut on top of the Valve Rocker, turn the adjusting screw by means 
of a screwdriver until the correct clearance is obtained between the valve and rocker and then 
tighten the locknut. During this operation the Valve Tappet must be in its lowest position, and the 
rocker pressed firmly down on the Push Rod. 

The inlet valve opens 5° before T.D.C. and closes 15° after 
B.D.C. on all engines of this range. 

The exhaust valve opens 45° before B.D.C. and closes 5° after 
T.D.C. for types 34/1, 6/1 and 12/2 and opens 55° before B.D.C. 
and closes 20° after T.D.C. for the 8/1 and 16/2 engines. 
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To Remove Valves 


(a) Remove Cylinder Head. (See page 12.) 

(b) Lay Head upright on bench. 

(c) Depress Valve Spring Carrier. 

(d) Remove Valve Stem Cone (in two halves). 

(e) Remove Valve Spring Carrier, and Valve Springs. 
(f) Turn Cylinder Head over, and remove Valves. 
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To Replace Valves 


Replace components in the reverse order and check Valve 
clearance under the face of the Cylinder Head. 
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Position of Valve Heads 


Inlet and Exhaust Valve Heads must not be less than .005in. 
and not more than .100in. under face of Cylinder Head to prevent 
Valves from touching Piston when using the valve lifter. Fig. 7. Exhaust Valve Guide 





Decarbonising 


ENGINE SHOULD NOT BE RUN MORE THAN 1,000 HOURS WITHOUT 
DECARBONISING. 
(a) Remove Cylinder Head and dismantle. 
(b) Remove Piston and Rings. 


ALL PARTS must be scraped clean of deposits of carbon and washed in paraffin before 
reassembly. 


Special care must be taken with regard to:— 
(a) Recess in bore of Exhaust Valve Guide (see Fig. 7). 
(b) Valve Ports. 
(c) Piston Ring grooves. 
(d) Inside of Piston, 

Regrind Valve seats if not in perfect condition. This applies also to the Compression Change- 
over Valve. (34/1, 6/1 and 12/2 only.) 

Clean out all exhaust piping, expansion chambers, silencers, etc. Every part must be scrupu- 
lously clean before being placed in position. 
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To Remove Flywheel 


(a) Remove Flywheel Key. clean end of Crankshaft and keyway. 
(b) Work Flywheel to end of Crankshaft and lift off. 
(c) A very tight or damaged Key may require to be drilled before Flywheel can be removed by a 
special ‘‘ strongback ”. 
In cases of difficulty the Crankshaft can be withdrawn from either end of the Engine with one 
Flywheel still attached. 


To Remove Camshaft 


(a) Remove Flywheel at Governor End of Engine. Turn off Fuel and remove Fuel Pipe to Pump 
and Injector at this end of Engine, also Governor Speeder Spring. Slacken off Valve Rocker 
assembly and remove Push Rods. 

(b) Remove cover (opposite end to Governor) and collar, or in 12/2 and 16/2 Engines remove fuel 
pump and cover and the pin securing Fuel Pump Cam, and remove cam. 

(c) Undo nuts securing Camshaft End Cover and remove complete with Fuel Pump. Remove 
Crankcase Door. 

(d) Unscrew Camshaft centre bearing locating pin in twin cylinder engines. Withdraw Camshaft 
and Governor weights complete. Remove Tappets as Camshaft passes from underneath. 
Assemble in reverse order, replacing Tappets first. These may be held in position with thick 

erease. 


Note: The idler pinion spindle has an oil groove which MUST be fitted at the top for lubrication 
of the bearing. 


To Time Camshaft 


When reassembling, the timing marks “1” and “ O” must be matched as illustrated. 
Note.—Care must be taken to ensure Crank Arm does not hit Idler Pinion Spindle when 
turning the Crankshaft to match the timing marks. 


A—Camshaft Gearwheel 
B—Idler Gear 
C—Crankshaft Pinion 


D—Idler gear spindle 





Fig. 8. Camshaft Timing 
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To Remove Crankshaft 


On single cylinder engines the Crankshaft may. if desired, be removed without first drawing 
Piston and Connecting Rod. 
(a) Disconnect Big End Bearings and push Piston up to top of Cylinder. 


(b) Remove Flywheels and remove Lubricating Oil Pump discharge pipes on 34/1, 6/1 and 8/1 
Engines. 


(c) Clean Crankshaft ends thoroughly before drawing off Main Bearings. Undo nuts securing Main 
Bearing Housings and withdraw, allowing Crankshaft to rest on sides of Crankcase. 
In drawing off the Main Bearings, a certain amount of stiffness may be encountered from 
the Oil Thrower Rings. 
(d) Remove Idler Pinion. Remove Crankshaft. 


On twin cylinder engines the cylinder blocks, connecting rods and centre main bearing bolts 
have to be removed before removing the crankshaft. 


To Refit Crankshaft 
(a) Place Crankshaft in Crankcase. Fit Main Bearing Housing at Governor end, without Oil 
Thrower Ring. Lift Housing on to top stud and apply a nut finger tight. 


(b) Fit Main Bearing Housing at opposite end, also without Oil Thrower Ring. Fit and tighten 
nuts of this bearing. 


(c) Remove Bearing Housing at Governor end, and Camshaft End cover, to bring timing marks 
into view. 


(d) Set in the manner illustrated and fit Idler Pinion (see Note page 16). Replace Main Bearing 
Housing and Camshaft End Cover. 


(e) Tighten Bearing Housing nuts. Crankshaft must turn freely by hand. Fit Oil Thrower Rings. 


(f) 12/2 and 16/2. Fit Crankshaft Centre Bearing and tighten nuts; crankshaft must still turn 
freely by hand. 


The Crankshaft end play should be adjusted to .005”/.010” when fitting the Flywheels. 


Lubricating Oil Pump 


This requires very little attention, but Ball Valves, Seats and Plunger must be renewed when 
worn, for efficient operation. 


12/2 and 16/2 Engines——It may be necessary to prime the pump after a major overhaul or 
renewal of lubricating oil’ Unscrew Pressure Gauge or plug and pour oil into the pump discharge; 
replace Pressure Gauge or plug. 
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FUEL EQUIPMENT 


To Prime Fuel System 
Prime the Fuel System by removing ALL air:— 

Gj) With Fuel Tank filled, prime Filter by unscrewing Vent Screw on top of Fuel Filter until all air 
is released and oil flows freely. Retighten Vent Screw. 


(ii) Vent Fuel Pipe at Fuel Pump, Turn engine as for starting, ic. 3 to 20 turns until injector 
“creaks ” and then attempt to start the engine. If the engine fails to start a more detailed 
method of priming must be used as follows:—- 


(a) With Cut-off Hand Lever in “STOP” position disconnect Fuel Injection Pipe from delivery 
valve holder on Fuel Pump by unscrewing union. 


(b) Remove delivery valve holder and spring and with the fingers slightly raise delivery valve from 
its seating. As soon as this is done fuel should appear. Hold delivery valve off its seat until all 
air bubbles are out of the system and a solid column of fuel appears. 


(c) Replace delivery valve holder and spring and tighten down holder firmly but not too vigorously. 
(d) Connect fuel injection pipe again to Fuel Pump and loosen at Injector Union. 

(e) Repeat for second Cylinder of 12/2 and 16/2 Engines. 

(f) Place Cut-off Hand Lever in “START” position (i.e. Down). 

(g) Engage starting handle and turn Engine by hand until oil flows freely from Injector unions. 


(h) Tighten unions and continue turning until Injectors “creak” or a distinct “buzz” is felt in 
Injector pipe. 


Fuel Pump 


To Time Injection 
(a) Bring Piston to T.D.C. Compression Stroke, that is with both Valves closed, and swing 
Governor Lever downwards. 


(b) Disconnect Fuel Injection Pipe from Delivery Valve Holder and remove Delivery Valve Holder, 
Delivery Valve and Spring. Fuel will flow from the pump. 


(c) Turn Flywheel a few degrees forwards until flow of fuel stops. Replace Delivery Valve Holder 
(without Valve and Spring) and tighten lightly. 

(d) Turn Flywheel slowly backwards until fuel recommences to flow, then turn in direction of 
normal rotation until fuel flow ceases. Blow fuel from top of Delivery Valve Holder to make 
sure that it has definitely stopped. 

At this position the mark on the Flywheel rim which indicates injection wx=S"~ should 
be immediately opposite the centre line of the Cylinder Block. 

The Timing mark is 20° before TDC, or 44” on the rim of a 23§” diam. flywheel and 
4%” on the rim of a 25” diam. flywheel for all engines except 16/2 which is 26° before TDC 
or 54” on rim of 238” diam. flywheel. 


(e) If not, adjust the tappet underneath the pump until this condition is satisfied. Raise tappet to 
advance injection, lower tappet to retard. 


(f) Replace Delivery Valve and Spring after washing in clean fuel oil. 


{g) Reconnect Fuel Injector Pipe. 
Repeat the process for second Cylinder of 12/2 and 16/2 Engines. 


18 


Fuel Pump Fault Location 


I 

















FAULT PROBABLE CAUSE SUGGESTED REMEDY 
Pump 1. Fuel Tank empty. 
does not 
deliver 2. Fuel Inlet Pipe choked or filter 
fuel. element dirty. 

3. Air lock in pipe line. Partly unscrew vent plug and tum 
engine until fuel flows freely. 
without any air bubbles. 

Remove and examine valve face and 

4. Delivery valve remains guide, as well as seating face. If 

suspended. either is damaged, the pair should 
be replaced. 

The pump 5. Supply of fuel to pumps 
does not insufficient. 
deliver (a) Inlet pipe choked or filter 
fuel element dirty. 
uniformly. (b) The “head” between the | Increase the ‘“‘ head”. 

tank and the pump is too 

small. 

6. Air lock in pump shown by air | Proceed as at 3. 

bubbles issuing when the 
delivery valve holder has been 
unscrewed. 
7. Delivery Valve spring broken. | Replace. 
8. Delivery valve damaged either | Fit new pair (ie., new valve and 
on face or guide. seating complete). 
Pump 9. Delivery valve leaky. Fit new pair (i.e., valve and seating). 
delivers 
insufficient 
fuel. 10, Leaky joints in the pressure | Clean joint faces and tighten down. 





system. 


a 


19 


To Adjust Fuel Pump Linkage (12/2 & 16/2 Engine) 


Fuel pumps are calibrated as indicated by two centre punch marks on the fuel pump rack. 
When these are equally disposed about the rack facings on the pump body, the pump is 
delivering fuel corresponding to full power. The procedure for adjustment is as follows:— 


1. Ensure that both injectors are working satisfactorily. 

2. Ensure that compression on both cylinders is satisfactory, if not engine should be 
decarbonised. 

3. Remove split pin from joint pin and remove joint pin from upper governor connecting rod 
fork on right hand tuel pump, looking at engine from governor linkage side. Pull back 
governor connecting rod so that upper fork clears governor upper lever. 

4. Loosen Locknut on governor connecting rod and adjust fork by screwing up or down so 
that on re-assembly of governor fork onto upper lever and after insertion of joint pin, it is 
possible to lift Cut-off hand lever, to fullest extent, without straining linkage and further 
when in this position, by applying pressure to the end of the fuel pump rack, a slight 
movement is obtainable. 

5. Re-assemble complete the upper fork as described under 3 reversed. Tighten locknut 
ensuring fork is free on governor lever. 

6. Remove split pin, joint pin and fork from governor bottom lever and/or governor upper 
lever on left hand fuel pump and adjust either one or both of these as required, to obtain 
both pump racks in the same position in relation to pump bodies on both fuel pumps. This 
can be checked by setting the centre punch marks on the racks of the pumps equally for 
both pumps, When this has been achieved, it is important to observe that the governor 
rods, screwed ends, are into the forks by a distance not less than the diameter of the 
rods. This can be effected by screwing up or down the forks on the bottom and upper left 
hand levers equal amounts in opposite directions, without changing the relative pump rack 
positions, Re-assemble split pins and tighten up locknuts. 

7. Start engine and put on full load. An approximate check that the cylinders are equally 
loaded can be found when engine is cold by starting it under load and by resting hands 
on cold exhaust manifolds, note which manifold warms up fastest and adjust pump racks 
accordingly. If engine speed falls off shorten governor links equally on both pumps half a 
turn at a time. Exhausts from both cylinders should remain clear, if not engine is running 
on overload and forks should be unscrewed equally on both pumps. N.B.— It is most 
important to ensure, with engine running on no load (and with racks set as above for 
full load), with engine running at correct speed, that there is still about }” free play on 
fuel pump racks, otherwise engine may ‘race’ at no load. 


Fuel Injector 


Examine the nozzle if trouble is suspected and clean if necessary. The use of absolutely clean 
fuel ensures the maximum of time with trouble free injectors. The injectors should be set to 110 
atmospheres for 34/1 Engines and 90 atmospheres for 6/1, 8/1 & 12/2 Engines and 150 atmospheres 
for 16/2 engines. 


A faulty nozzle may result in one or more of the following:— 


(a) Smoky Exhaust (black) (d) Engine overheating 
(b) Loss of power (e) Increased fuel consumption. 
(c) Knocking in the Cylinder 

To test a nozzle, remove from Cylinder Head and reconnect to Fuel Injection Pipe with nozzle 
exposed, Turn the Engine until the nozzle sprays into the air away from the operator (the spray 
will easily penetrate the skin of the hands) when it will be seen if the spray is streaky or 
dribbling: a perfect spray is in the form of a fine mist. 

The nozzle must only be cleaned with the necessary special tools and by a qualified Service 
Engineer. 

Remove Nozzle and Valve, replace with a new pair and return the defective unit to a Service 
Depot for attention. 

IMPORTANT. 

Apart from the attention given to the Fuel Pump Delivery Valve and the changing of defective 
Injector nozzles and valves, ALL other work on the Fuel Injection System must be carried out by 
suitably equipped Service Depots. 
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INDEX TO PARTS LIST 


Description 
Air Filter 
Camshaft 
Governor 
Crankcase 
Crankshaft 
Connecting Rod 
Flywheel 
Piston and Rings 
Cylinder 
Cylinder Head 
Fuel Filter 


Fuel Pump 

Fuel Injector 

Fuel Tank (Wall Mounted) 
Lubricating Oil System (34/1, 6/1 and 8/1 
Lubricating Oil System (12/2 and 16/2) 
Water Circulating Pump 

Radiator 

Fuel Tank (Engine Mounted) 
Silencers 

Starting Handle 

Speed Control 

Pulley 

Cooling Water Tank 

Thermostat 

Set of Joints 
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IMPORTANT 





SPARE PARTS—DIRECTIONS FOR ORDERING 


Always quote the Engine No., Part No., and that part of the Description printed in bold type 
when ordering Spare Parts, The Engine No. will be found on the brass plate on the Crankcase 
and stamped on the Flywheel Rim. 


The Engine components have been divided into convenient groups and illustrated. DO NOT 
quote illustration numbers when ordering. 


The following sections are listed but not illustrated:— Fuel Tanks, Radiator, Silencer, Water 
Connections, Starting Handle. 


Rotation is clockwise when looking at the Engine with the Exhaust on the left. 


Reprocessed Cylinder Blocks with Pistons and Rings of .010’. .020” or .040” oversize are 
available for sale only in Great Britain provided worn Cylinder Blocks are returned in part 
exchange. Oversize Pistons and Rings are available only for Cylinder Blocks which have been 
reprocessed to an oversize. The use of oversize Pistons and Rings under any other circum- 
stances is not recommended. 
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SPECIMEN ORDER FORM FOR SPARE PARTS 


IMPORTANT — See Page 22 


“ SPARE PARTS — DIRECTIONS FOR ORDERING “ 


TO FROM 


YOUR NORMAL SUPPLIER 


ORDER NO) 20... occcc cece tects c eens edee cba ren en en en enna eden nea eneaae hen eat ea en eee DATE ..................... 


LISTER ENGINE SERIAL NUMBER 126122R10 








Item 
No. Description Part No. Quantity Remarks 
1 Inlet Valve Guide 10-3-39 2 
2 Exhaust Valve Guide 10-3-83 2 
3 Inlet and Exhaust Valve 10-3-121 4 
4 Valve Stem Cap 10-3-23 4 
5 Valve Rocker Bush 10-3-14 4 














DESPATCH INSTRUCTIONS 
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SPARE PARTS LIST 





See directions for ordering on Pages 22—23 





PLATE 1—CAMSHAFT, GOVERNOR AND COVER 


Tilus. No. per Set 12/2 & 
No. Description of Part Part No. 34/1 6/1 8/1 16/2 
AIR FILTER (Lister Felt Type) 
Air Filter Complete sh fod es ae ...  10-3-139 1 1 1 1 
Felt Pad for Air Filter... see ... 10-3-143 l 1. 1 1 
Inlet Pipe for Air Filter (Tank Cooled) — sia ... 8+3-149 1 1 i 
Nipple for Air Filter (Rad. Cooled)... ack ... 27-245 1 1 1 1 
Elbow for Air Filter (Rad. Cooled) oe oe ... 27-456 1 1 1 1 
Nipple for Air Filter (Tank Cooled)... ae ... 27-245 —->_ — — 1 
Elbow for Air Filter (Tank Cooled)... ik ... 27-456 —~ 1 
AIR FILTER (Airmaze) & fe: a 
Airmaze Filter... ies ane eae at .. 27-2131 1 1 1 1 
Adaptor Pipe oe A tg Ae ..  8-3-154 1 1 1 1 
14” B.S.P, Elbow os wee As bs ... 27-456 1 1 1 1 
11” B.S.P. Locknut 27-1220 | 1 1 — 
11”Plain Nipple (34/1, 6/ ‘ and 8/1 Tank Cooled only 
and 12/2) 27-245 1 1 1] 1 
14” x 6” Pipe, screwed both ends Gy, 6/1 3 ‘and s/t 
Radiator Cooled only) 27-1319 1 1 } — 
CAMSHAFT 
Camshaft, complete re Aor ae wet ... 5374-10870 1 1 1 — 
1 Camshaft 308 me sp .. 3-151 1 1 1 — 
Camshaft, complete—12/2 ee ies os ... 3574-10890 —- — — 1 
Camshaft —12/2 and 16/2 oh ss in .. 9-6-1 —- — 1 
Camshaft complete—16/2 ey es sé ... 5374-10900 —- — — 1 
2 Cam for Fuel Pump me iS oe wii ...  8-2-124-1 1 1 1 1 
3 Cam for Exhaust Valve oe - ae ... 3-192 1 1 1 2 
4 Cam for Inlet Valve . a nee ae .. 3-191 1 1 1 2, 
Cam for Lubricating Oil Pump | eh hs ... 3-329 —- Se 1 
5 Governor Gearwheel es ve sth .. 3-166 1 1 ] 1 
6 Governor Weight 31/1, 6/1 ‘and 12/2 ses ae ... 3-167 2 20 — 2 
Governor Weight 8/1 and 16/2 “4 ee ... 8-6-106 —- — 2 2 
7 Governor Weight Spindle A Beg ... 3-168 2 2 2 2 
8 Governor Weight ee ce Pin = eds ... 27-909 4 4 4 4 
9 Governor Sleeve oa ae ... 8-6-102 1 1 1 1 
10 Collar ; oe ose .. 8-6-54 | 1 a 
11 Taper Pin No. 6 14” for Cams _ bs on ... 27-367 3 3 3 th 
12 Taper Pin No. 6, 13” for Gear Wheel... La ... 27-130 1 1 1 1 
Camshaft Centre Bearing 53 ee be ... 7-157 SO 1 
CAMSHAFT END COVER 
13 Camshaft End Cover with Bush 8-6-2 40 ... 3574-10090 1 1 1 — 
— Camshaft End Cover with Bush 8-6-2 sth ... 3574-10560 — — ~— 1 
— Camshaft End Cover with Bush 9-6-3 Sis ... 3574-10570 —- — — 1 
14 Camshaft End Cover Bush he Sea a ... 8-6-2 1 1 1 1 
— Camshaft End Cover Bush ee si n .. 9-6-3 — 1 
15 Camshaft End Cover Joint #55 ve a ... 3-153 1 1 1 2 
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PLATE 1—CAMSHAFT, GOVERNOR AND COVER (Cont.) 


Illus. No. per Set 12/2& 
No. Description of Part Part No. 34/1 6/1 8/1 16/2 
16 Camshaft End Cover Nut, 3” Whit. ... es 1. 27-6 3 3 3 3 

Camshaft End Cover Nut 69s sad we san OTT ee (ie 4 3 
17 Camshaft End Cover Oil Seal... 8-2-177 1 1 1 — 
18 Governor Inside Lever (with Roller 3- 172 & Pin 3- 173) 574-10430 1 ] 1 1 
19 Governor Inside Lever Spindle 8-6-76 ] 1 1 1 
20 Governor Inside Lever Spindle Taper Pin ve .. 27-132 2 2 2 2 
21 Governor Bottom Lever ae sh sn .. 8-6-78 1 1 1 1 
22 Governor Bottom Lever Bush 8-6-77 1 ] 1 1 
23 Governor Connecting Rod (with Fork 3. 375 and Rivet 
27-1529) 53 574-10440 1 1 1 2 
24 Governor Connecting Rod ‘Locknut $3 dace saan D7 1 ] 1 3 
25 Governor Connecting Rod Fork ae ate ves 7-380 1 1 1 3 
26 Governor Upper Lever Sis ‘5% ..  8-6-56 1 1 1 2 
27 Governor Upper Lever Fulcrum Pin... oS) .. 7-381 1 1 1 3 
28 Governor Upper Lever Fulcrum Pin Washer .. 27-184 1 1 1 3 
29 Governor Upper Lever Fulcrum Pin Split Pin ae DIa123 1 1 1 3 
30 Governor Upper Lever Eye End : : .. 8-6-83 1 1 1 2 
31 Governor Upper Lever Eye End Joint Pin. 2 8-6-33 1 1 1 2 
32 Joint Pin for Forks see sta ... 3-376 2 2 2 6 
33 Split Pin... a oe ..» 27-122 6 6 6 «16 
— Governor Bottom Lever (LH. side) eed fe ve 9-6-87 a ee 1 
— Connecting Rod (for Bottom sa ae — .. 9-6-86 —_— — — 1 
34 Governor Spring oe ee hag ... 79-192 1 1 1 1 
35 Governor Spring Hook . “ei ... 3-176 1 1 ] 1 
36 Governor Spring Hook Adjusting Nut a Sea: (S217 7 1 ] 1 1 
37 Governor Spring Hook Lock Nut ae ei vee $2TLIS 1 1 1 1 
38 Governor Spring Hook Anchor Pin... aa .. 3-175 1 1 1 1 
39 Cut-off Hand Lever a &s aot ae .. 8-6-85 1 1 ] 1 
40 Cut-off Spindle and Eccentric... oe ea ... 8-6-84 1 1 1 ] 
41 Cut-off Spindle Taper Pin : sek ... 27-132 1 1 1 1 
42 Cut-off Spindle Double Coil Spring Washer ees 27-1063 1 1 1 1 
43 Tappet for Fuel Pump (with Roller 8-2-127 and Pin 
8-2-126) a hy 574-10080 1 1 1 2 
44 Tappet Adjusting Screw i ik ...  8-2-123 1 1 1 2 
45 Tappet Adjusting Screw Lock Nut hes ws ... 27-864 1 1 1 2 
46 Tappet Fixing Screw F - sa wag ..  8-2-129 1 1 1 2 
47 Tappet Fixing Screw Lock Nut en ian .. 27-17 ] 1 I 2 
IDLER GEAR 
48 Idler Spindle 2G 220 103 sa hs ..  8-2-29 l 1 1 1 
49 Idler Pinion ; = see wed .. 3-185 ] 1 ] 1 
50 Idler Pinion Spring Washer sha yee ng ... 27-394 I 1 1 1 
$1 Idler Pinion Nut—1” Whit. ot aa rin .. 27-4 1 1 1 1 
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PLATE 2—CRANKCASE 


Tus. 
No. Description of Part 


52 Crankease with Studs, Main Bearings, Housing and 
Camshaft Bush for 34/1, 6/1 and 8/1 Re 
Crankcase with Studs, Main Bearings, Housing and 
Camshaft Bush 3-155 as me ee 

53 Stud for Cylinder and Cylinder Head 

54 Stud for Main Bearing ne 

55 Stud for Oil Filler Lid : : 
Stud for Lub. Oil Pump 

56 Stud for Tappet Guide Clamp 

57 Stud for Crankcase Door ; 

58 Stud for Camshaft End Cover Gear End 

59 Stud for Camshaft End Cover Gear End 
Stud for Camshaft End Cover Drive End 
Stud for Camshaft End Cover Drive End 

60 Stud for Camshaft End Cover Drive End 
Nut for Cylinder Head 

61 Crankcase Door 
Crankcase Door 

62 Crankcase Door Joint 
Crankcase Door Joint 

63 Nut for Crankcase Door 

64 Crankcase Breather Body Lee 

65 Crankcase Breather Body Joint 
Crankcase Breather Body Set Screw 

66 Splash Guard for Door 

67 Bolt for Breather Elbow and Splash Guard 

68 Nut for Breather Elbow Bolt... 

69 Washer for Breather Elbow Bolt 

70 Breather Plate ae ; , 

71 Dowel for Breather Plate 

72 Serew for Breather Plate Ath 

73 Spacing Bush for Breather Plate 

74 Breather Disc ms 

75 Breather Cover 

76 Setscrew for Breather Cover 

77 Crankcase Splash Plate 

78 Bolt for Splash Plate... 

79 Joint for Splash Plate Bolt 

80 Nut for Splash Plate Bolt 

81 Cover for Camshaft End 

8la Joint for Cover . 

82 Nut for Camshaft Cover 

83 End Bearing for Camshaft : : 
Camshaft Centre Bearing Locating Pin 
Engine Number Plate F 
Dowel for Number Plate 

84 Joint—Crankcase to Cylinder 
Metal Shim .015” (8/1 and 16/2) 

85 Drain Plug for Crankcase ; 

86 Joint for Drain Plug : ng 

87 Plug for Camshaft Oiling Hole 

88 Valve Tappet (Inlet) : . 

&9 Walve Tappet (Exhaust) 
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Part No. 


547-10070 


574-10540 
27-861 
27-35 
27-33 
27-37 
27-36 
27-37 
27-57 
27-60 
27-668 
27-71 
27-65 
27-2 
8-2-19 
9-2-19 
3-301 
7-301 
27-7 
8-2-25 
3-309 
27-150 
8-2-201 
27-189 
27-7 
27-82 
10-2-245 
27-655 
27-1552 
21-114 
21-112 
21-113 
27-1285 
8-2-102 


No. per Set 
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PLATE 2—CRANKCASE (Cont.) 


Illus. 


No. 


Description of Part 


Valve Tappet Head 

Valve Tappet Guide 

Valve Tappet Guide Joint 
Valve Tappet Guide Clamp 


Valve Tappet Guide Gene Nut | 


Valve Lifter 

Valve Lifter 

Valve Lifter Pin a 
Valve Lifter Swivel Pin 


Valve Lifter Operating Handle ~ 


Valve Tappet Clearance Sianee 
Oil Filler Lid : : 
Oil Filler Stud... 

Oil Filler Lid Screw 

Oil Filler Spring Washer 

Oil Filler Wing Nut 
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Part No. 


574-10010 
27-1419 
3-431 
27-33 
3-439 
27-699 
27-687 


No. per Set 
34/1 6/1 8/1 
1 1 1 
2 2 2 
= = if 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
i 1 1 
1 1 — 
ik 1 1 
1 1 1 
1 1 1 
1 1 1 


12/2 & 
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PLATE 3—CRANKSHAFT, CONNECTING ROD, PISTON AND CYLINDER 


Tus. No. per Set 12/2& 
No. Description of Part Part No. 34/1 6/1 8/1 16/2 
CRANKSHAFT 
102 Crankshaft with Pinion (34/1 and 6/1) si ... 574-10390 1 1 1 — 
Crankshaft for Direct Coupled Engines only ... 574-10400 1 1 i— 
Crankshaft with Pinion del ... 3574-10630 Se 1 
Crankshaft for Direct Coupled Engines only ... 3574-10640 —- — = 1 
103. Crankshaft Oil Thrower Ring... de bos ... 8-2-170 2 2: 2 2 
104 Crankshaft Main Bearing Bush “is es ... 8-2-4-119 2 2 2 2 
105 Crankshaft Main Bearing Bush Screw ne ... 2-129 2 2 2 2 
106 Crankshaft Main Bearing Housing ath — ... 8-2-169 2 2 2 2 
107 Crankshaft Main Bearing Housing Joint ee 1. 8-2-62 2, 2 y 2. 
108 Crankshaft Main Bearing Housing Nut — w. 27-4 7 7 7 7 
109 Crankshaft Main Bearing Housing Washer... ... 27-394 7 7 7 7 
110 Crankshaft Felt Ring... te as .. 3-664 2 2 2 2 
Crankshaft Centre Bearing - ak ass ... 3574-10610 —_ Se 1 
Crankshaft Centre Bearing Dowel 27-32 —- — — 1 
Crankshaft Centre Bearing Cap (NOT supplied separ 
ately from crankcase) 3 —- —- — 1 
Crankcase Centre Bearing Cap Bolt (long) os we. 92-179 — — — 1 
Crankshaft Centre Bearing Cap Bolt (short)... ... 9-2-180 —-— — — 1 
Crankshaft Centre Bearing Nut = aby ... 27-1316 — ~~ 2 
Split Pins for Centre Bearing Nuts eo; 7 ... 27-1363 SS = 2 
FLYWHEEL 
Flywheel 233” x 34” 8-5-4 2 20— 1 
Flywheel 238” x 31” (8/1 ‘and 16/2) 8-5-133 — 2 1 
Flywheel 23” x 31” (8/1 and 16/2) 8-5-134 —_- = 2 1 
Flywheel 233” x 34” 12/2 only) 9-5-45 — —- — 1 
Flywheel 25” x 33” with Coupling Facings (34 /1 and 
6/1 only) 8-5-32 1 1 — — 
Flywheel 25” x 33” with ‘Coupling Facings (12/2 only) 9-5-72 —- —- — : 
Flywheel 25” x 33” without Coupling Facings 8-5-33 1 1 — 1 
Flywheel 232” x 34” (16/2 only) : 9-5-136 —- — — 1 
Flywheel 23” x "yy" (16/2 aay, 9-5-137 — 1 
Flywheel Key by “t 4-162 2 2 2 2 
Flywheel Key Guard 8-5-10 1 1 1 1 
CONNECTING ROD 
Connecting Rod complete (33/1) a us ... 574-10780 1o— — — 
Connecting Rod complete (6/ 1) Gs 138 ... 574-10230 —— 1 — 
Connecting Rod complete (8/1) so uc ... 3574-10240 — 1 — 
Connecting Rod complete (12/2) ss wis ... 3574-10580 — — — 2 
Connecting Rod complete (16/2) 574-10590 — ~— 2 
Connecting Rod with Small End Bush, Cap, Bolts and 
Nuts 574-10300 1 — — — 
111 Connecting Rod with Small End Bush, Cap, F Bolts and 
Nuts : 574-10460 — 1 1 2 
Connecting Rod Bush (34 4/1) ies ae gs ... 208-19 1- — — 
112 Connecting Rod Bush... re oe Ae ..  8-4-7-1 — 1 1 2 
113 Connecting Rod Bearing ae ... 574-10310 1 1 — 2 
*Connecting Rod Rearne (8/1 and 16/2). b ... 574-10320 —- = 1 2 


*This bearing is also used on 6/1 engines fitted with heavy flywheels e.g. Electric generating sets. 
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PLATE 3—CRANKSHAFT, CONNECTING ROD, PISTON AND CYLINDER (Cont.) 


Illus. 


No. 


114 
115 
116 
118 


119 
120 
121 
122 
(23 


124 
125 
126 
127 
128 


129 
130 
131 
132 
133 
134 
135 


136 
137 
138 


Description of Part 


Connecting Rod Bearing Shim 
Connecting Rod Bolt... 
Connecting Rod Bolt Nut 
Connecting Rod Dipper 
Connecting Rod Dipper 


PISTON (34/1 only) 


Piston with rings, gudgeon pin and circlips 
Piston with Gudgeon Pin Retaining a 
Piston Compression Rings 

Piston Scraper Ring ; 

Gudgeon Pin : 

Gudgeon Pin Retaining Clips 


PISTON (6/1 and 12/2 only) 


Piston with Rings, Gudgeon Pin and Circlips 
Piston with Gudgeon Pin Beene ee 
Piston Compression Ring 

Piston Scraper Ring 

Gudgeon Pin = 

Gudveon Pin Retaining Clips 


PISTON (8/1 and 16/2) 


Piston with Rings, Gudgeon Pin and Circlips 
Piston with Gudgeon Pin Retaining ee 
Piston Top Compression Ring 

Piston Compression Ring 

Piston Scraper Ring 

Gudgeon Pin 

Gudgeon Pin Retaining Clips 


CYLINDER 


Cylinder with Studs 

Cylinder with Studs sd ms 
Stud for Cylinder Head (short) 
Stud for Cylinder Head (long) 

Stud for Water Jacket Door 

Stud for Water Pipe Flange 

Stud for Water Inlet Manifold 
Water Jacket Door 

Water Jacket Door (for Fuel Filter) 
Water Jacket Door Joint re 
Water Jacket Door Nut 

Water Pipe Flange 

Water Pipe Flange Joint 

Water Pipe Flange Nut 

Water Inlet Manifold 

Cylinder Head Nut : és 
Grub Screw for Cylinder ‘Head ~ 
Locating Washer for Cylinder Block 
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Part No. 


3-125-1 
8-4-6 
27-4356 
8-14-13 
8-4-12 


574-10770 
208-16 
208-14 
208-22 
208-15 
208-216 


574-10340 
8-4-24 
10-4-18 
23-2299 
8-4-3-1 
8-4-10 


574-10350 
8-4-25 
614-888 
10-4-18 
23-2299 
8-4-3-1 
8-4-10 


574-10790 
574-10060 
27-862 
27-805 


8-3-24-1 


34/1 


| — NNW 


Nee pe — 


Sats! Rena emer and| we | uw | — 


No. per Set 
6/1 8/1 
2 2 
2 2 
2 2 
1 1 
1 Js. 
] = 
4 ne 
] _. 
] _ 
py a 
= 4 
ae 
=, 
a1 2 
| 
sx J4 
a 3g 
1 1 
2 2 
I 1 
16 16 
2 2 
1 1 
1 1 
2 2: 
16 16 
1 1 
1 1 
2 2 
3 3 
4 4 
2 2 
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PLATE 4—CYLINDER HEAD 


Illus. No. per Set 12/2& 
No. Description of Part Part No. 34/1 6/1 8/1 16/2 
COMPRESSION RATIO CHANGE-OVER VALVE 33/1, 6/1 and 12/2 engines only. 

Valve, complete assembly sn a sii ... 574-10860 1- —- — 
Valve, complete assembly ud Rie ins ... 573-10160 — 1 — 2 
Valve Spindle Ss ta ie ies sé ... 208-364 1 -—- —- — 
139 Valve Spindle a6 ae ses cat oe ..  10-3-5-1 — 1 — 2 
i140 Valve Spindle Key yee aot ~ oe ... 27-107 1 Ls 2 
141 Valve Spring Washer... =i as Cs ... 27-1063 1 1 — 2 
142 Valve Handwheel complete Ae aw tag ... 53573-10210 1 1 — 2 
143 Valve Spring hs ‘st Gos ai is ..  10-3-11 1 1 — 2 
144 Valve Lock Nut es ag ts i .. 27-235 2 2 — 4 
145 Valve Instruction Plate tz of sa ... 27-3990 1 1 — 2 
146 Valve Instruction Plate Dowel oa a ... 27-707 2 2 — 4 
147 Valve Nut oe a aes ee as w. 10-3-4-1 1 1 — 2 
Main Plug oe sar _ dt ves ... 208-361 1—- — -— 
148 Main Plug - ie 2: te vas ... 8-3-90 — i — 2 
Main Plug Joint Se dns ae fan ... 23-361 1 —- ~—~ — 
149 Main Plug Joint ay she ba oe ..  10-3-91 — 1 — 2 
Auxiliary Plug... se “a ae ... 208-365 1 —- -—- — 
150 Auxiliary Plug... toi ari a as ... 10-3-3 — 1 — 2 
Auxiliary Plug Joint aa say os Sa ... 23-362 1-—- —- — 
151 Auxiliary Plug Joint av sc sey oe ... 10-3-6 — 1 — 2 
Sealing Plug  ) 8/1 and 16/2 ee ss .  8-3-179 — 1 2 
Main Plug + Engines oe Set ... 83-178 —_ 1 2 
Main Plug Joint) only ee a ... 10-3-91 —_- — 1 2 


CYLINDER HEAD 
Cylinder Head with Studs, Plugs, Valve Guides, Comb. 


Chamber Main Plug and Joint i: ahs ... 574-10800 Lo o—-— — — 
Cylinder Head with Valves—as 574-10800 with Valves, 
Springs, Valve Caps, etc. us ae ae w= 574-10610 1o- —- — 
Cylinder Head with Valves and Rockers—as 574-10810 
with Valve Rocker Gear i ee Bs ... 3574-10820 1—- —- — 
Cylinder Head with Valves, Rockers and Compression 
Ratio c/o Valve—as 574-10820 with c/o Valve... 574-10830 1—- — - 
*Cylinder Head with Studs, Plugs, Valve Guides, Comb. 
Chamber Main Plug and Joint Bi he ... 574-10660 — 1 — 2 
*Cylinder Head with Valves—as 574-10660 with Valves, 
Springs, Valve Caps, etc. 574-10670 — } = 2 


Cylinder Head as 574-1060 but less Main Plug 8-3-90 
and Joint 8-3-91 plus Sealing Plug 8-3-179, Main 


Plug 8-3-178 and Joint 10-391 (8/1 and 16/2) ... 574-10680 — 1 2 
Cylinder Head with Valves and Rockers—as 574-10670 
with Valve Rocker Gear . 574-10690 — 1 — yi) 


Cylinder Head as 574-10680 with Valves, Springs and 


Caps (8/1 and 16/2) a ae een ... 574-10700 —_— — 1 2 
*Cylinder Head with Valve, Rockers and Compression 

Ratio c/o Valve—as 574-10690 with c/o Valve ... 574-10710 — 1 — 2 
Cylinder Head with Valves and Rockers — (as 

574-10690 with Plugs) 8/1 and 16/2 ... 574-10720 _- 1 2 

Cylinder Head bare ae oe ae ... 208-112 1 ~—- — — 

152 Cylinder Head bare “i we ads Ae: ... 9-77-92 — 1 1 2 

1” Expansion Plug bes ny is bag .. 27-757 2 -—- =—- = 


*6/1 and 12/2 Engines only. 
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PLATE 4—CYLINDER HEAD (Cont.) 


Illus. 


No. 


153 
154 
155 
156 


157 
158 
159 


160 
161 
162 
163 
164 
165 
166 
167 


168 
169 
17 

171 
172 
173 


174 


175 
176 
177 
178 
179 


180 


181 
182 
183 
184 
185 
186 


187 
188 
189 
190 
191 
192 


Description of Part 


13” Expansion Plug 


Stud for Inlet and Exhaust Flanges 


Stud for Injector 


Stud for Cylinder Head Cover and Rocker Bracket 


Stud for Valve Rocker Bracket 
Stud for Water Outlet Flange 
Inlet Valve Guide 

Exhaust Valve Guide 

Inlet and Exhaust Valve 

Inlet and Exhaust Valve 

Valve Cotters (pairs) 

Valve Spring, Inner 

Valve Spring, Outer 

Valve Spring Carrier 

Valve Stem Cap 

Cylinder Head Cover _... . 
Cylinder Head Cover Hand Nut. 
Cylinder Head Gasket (34/1) 
Cylinder Head Gasket 

Injector Flange 

Injector Flange Nut 

Water Outlet Flange 

Water Outlet Flange Joint 

Water Outlet Flange Nut oes 
Water Outlet Elbow (No. | Cyl.) 
Water Outlet Elbow (No. 2 Cyl.) 
Water Outlet T-Connection 

Water Outlet Hose he 
Water Outlet Hose Clip 

Exhaust Flange 

Air Inlet Flange 

Inlet Manifold : & 
Inlet and Exhaust Flange Joint | 
Spring Washer for nee 

Nut for Flanges 

Valve Rocker : 

Valve Rocker Bush 

Valve Rocker Bracket 

Valve Rocker Bracket st 
Nut for Valve Rocker Bracket 
Nut for Valve Rocker Bracket 
Valve Rocker Adjusting Screw 


Lock Nut for Valve Rocker es Screw 


Valve Rocker Striking Pin 

Valve Rocker Shaft ks 

Valve Rocker Shaft Greaser 
Valve Rocker Spacing Collar 
Valve Rocker Greaser Connection 
Valve Rocker Shaft Washer 
Valve Rocker Shaft Spring 

Valve Rocker Shaft Plug 

Inlet Valve Push Rod 

Exhaust Valve Push Rod 


Part No. 


27-768 
27-220 
27-769 
27-3701 
27-674 
27-36 
10-3-39 
10-3-83 
208-55 
10-3-121 
10-3-25 
11-3-219 
10-3-129 
10-3-130 
10-3-23 
8-3-26-1 
26-81 
208-91 
8-3-51 
10-3-31 
27-5 
8-2-24 
10-2-59 
27-6 
11-3-42 
11-3-63 
27-458 
27-1227 
26-109 
3-135 
8-3-176 
9-3-29 
3-307 
27-393 
27-6 
8-3-13 
8-24-165 
208-17 
8-3-18 
27-7 
27-6 
26-98 
27-714 
10-3-15 
8-3-17-1 
27-606 
208-61 
8-3-22 
27-229 
8-3-58 
8-3-19 
8-3-20 
8-3-2] 


No. 


33/1 


per Set 
6/1 8/1 


| Te aes, aa RES RO ROO IO ern PNA 


12/2 & 
16/2 
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PLATE 5—FUEL SYSTEM 


Illus. 
No. Description of Part 


FUEL FILTER 


Fuel Filter, meee 
193 Filter Body : 
194 Filter Body Cover = 
195 Filter Body Cover Joint 
196 Filter Body Cover Set Pin 
197 Filter Vent 
198 Filter Wick with Nipple and Clip 
199 Filter Wick Container 
Filter Swivel Union Screw | 
Filter Swivel Union Joint 
200 Filter Set Screws 


FUEL PUMP 


Fuel Pump Type BPF1 B60 B00 

201 Fuel Pump Type BPF1 B70 B00 ah 
Fuel Type Element (Plunger and Barrel) 
Fuel Type Element (Plunger and ae) 
Fuel Pump Plunger Spring re a 
Fuel Pump Delivery Valve Spring ves 
Fuel Pump Delivery Valve and Seating 
Fuel Pump Housing : ; 
Fuel Pump Plunger Guide. 
Fuel Pump Control Sleeve and Quadrant 
Fuel Pump Control Rod ; 
Fuel Pump Inlet Union Nut ; 
Fuel Pump Delivery Valve Holder 
Fuel Pump Delivery Union Washer 
Fuel Pump Union Nut. : 
Fuel Pump Delivery Valve Holder Joint 
Fuel Pump Barrel Locking Pin - 
Fuel Pump Barrel Locking Pin Joint 
Fuel Pump Spring Plate Upper 
Fuel Pump Spring Plate Lower 
Fuel Pump Retaining Spring Se, 

202 Fuel Pump Set Pin e 

203 Fuel Pump Washer 

204 Fuel Pump Pawl 

205 Fuel Pump Pawl Check Pin 

206 Fuel Pump Check Plate 

207 Fuel Pump Check Plate Fulcrum Pin 

208 Fuel Pump Check Plate Nut 
Fuel Injector complete (for 34/1) 


209 Fuel Injector complete (for 6/1, 8/1 and 12/2) 


Fuel Injector complete (16/2 only) 
Fuel Injector Nozzle (16/2 only) 
Fuel Injector Nozzle DL30S406 
Fuel Injector Nozzle DL30S46 
Fuel Injector Nozzle Cap Nut 
210 Fuel Pipe Filter to Pump (Tank Cooled) 


Fuel Pipe Filter to Tee-piece (Tank Cooled) .. 
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Part No. 


575-10180 
23-2283 
23-2282 
23-2278 
27-888 
10-2-89 
23-2288 
23-2279 
23-472 
291-2265 
27-739 


208-39 
8-2-39 
660-10900 
660-10910 
660-10920 
660-10610 
660-10600 
660-10930 
660-10940 
660-10950 
660-10960 
660-10970 
660-10980 
27-4703 
660-11000 
660-10550 
660-11010 
660-10040 
660-11020 
660-10430 
660-11030 
27-203 
27-184 
10-2-189 
10-2-190 
10-2-192 
8-2-191 
27-15-1 
208-135 
23-791 
616-2144 
616-2145 
208-235 
23-792 
660-10800 
8-2-175 
9-2-192 


No. per Set 
34/1 6/1 8/1 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
4 4 4 
1 1 1 
1 1 1 
1 1 1 
2 2 2 
4 4 4 
4 4 4 
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PLATE 5—FUEL SYSTEM (Cont.) 


Illus. No. per Set 12/2& 
No. Description of Part Part No. 33/1 6/1 8/1 16/2 
Fuel Pipe Connecting Pumps (Tank ee ws 9-2-175 —- — — 1 
Fuel Injector Delivery Stud a3 ‘ ... 660-10780 1 1 1 2 
Fuel Injector Leak-off Connection ea Oe ... 660-10760 1 1 1 2, 
211 Fuel Injector Joint 10-3-4] 1 1 1 2 
212 Fuel Pipe, Pump to Injector (No. 1 Cyl. Neer: Bush 8-30-60 1 1 1 1 
Fuel Pipe, Pump to Injector (No. 2 ey) 354-23436 8-30-71 a 1 
Injector Fuel Pipe Clip ee ee ... 8-30-106 a 4 
Spring Washer... sh due igs ui vag 21-393 — 2 
Setscrew ie ... 27-68 ee 9. 
*Fuel Leak-off Pipe ‘Injector to N. R. Valve ad 9-3-156 — — 1 
213 *Fuel Leak-off Pipe 34/1, 6/1 and ae feat Cooled) . 8-7-200 1 1 1 — 
*Fuel Leak-off Pipe we .. 23-5386 —- — — 1 
*Fuel Leak-off Pipe set wie ses ee ..  10-3-265 - —- — 1 
*With wall-mounted Tank 
214 Fuel Pipe Fixing Plug... t, oe a ... 23-472 1 1 1 2 
215 Fuel Pipe Fixing Plug Joint... mvs - ... 291-2265 2 2 2 4 
Fuel Non-Return Valve, complete aH Le. ...  10-7-145 —~ Se 1 
Fuel Non-Return Valve Union i m3 ... 10-7-141 —- — — 1 
Fuel Non-Return Valve ;;” Ball as ae ... 31-57673 — ~— — 1 
Fuel Non-Return Valve Spring 5 oe ... 616-1623 —_ — — 1 
Fuel Non-Return Valve Ferrule 26% a ... 10-7-142 —_— — — 1 
FUEL TANK (Wall Mounted) 
Fuel Tank and Fittings for Engine Mounted Tank and 
Fittings with Radiator Cooled Engine, see pages 52 & 53 
Fuel Tank complete (34/1, 6/1 and a sane ..  8-7-18 1 1 1 — 
Fuel Tank complete ee : ... 10-17-61 —- — — 1 
Fuel Tank Valve ee ae es vhs ... 10-7-50 1 1 1 1 
Fuel Tank Valve Joint i aa iy ... 7-406 1 1 1 1 
Fuel Tank Drain Plug _... ie set ei .. 8-2-6 1 | 1 1 
Fuel Tank Drain Plug Joint... we. 4-197 1 1 1 1 
Fuel Tank Support Hook (34/1, 6/1 and 8/1 only) ... 8-7-25 1 1 1 1 
Fuel Tank Support Hook ... 10-7-86 — 1 
Fuel Tank Strap (34/1, 6/1 and s/ 1 only) aye ..  8-7-221 2 2 2 2 
Fuel Tank Strap ee wee ... 10-7-15 _—- — — 1 
Fuel Tank Fixing Bolt ee Ane es ... 27-231 1 1 1 1 
Fuel Tank Fixing Nut... ae ee whe ... 27-8 1 1 1 1 
Fuel Tank Strap Stud... oe eo 63 ... 27-4043 1 1 \ 
Fuel Tank Strap Nut... .. 27-8 2 2 2 —- 
Fuel Pipe, Tank to Filter (34/ 1 and 6/ 1 Temp.) 8-7-7 1 1 i ieee 
Fuel Pipe, Tank to Filter (6/1 Trop.) 8-7-8 — LO oe ee 
Fuel Pipe, Tank to Filter (Temp.) 9-7-7 —_— 1 1 
Fuel Pipe, Tank to Filter (Trop.) Aes ..  11-7-34 ee 1 1 
Fuel Tank Float -_ ea ... 10-7-79 1 1 1 1 
Fuel Tank Float Balance Weight ... 10-7-77 1 1 1 1 
Chain for Balance Weight 8-7-14 1 1 1 1 
Fuel Tank Lid (34/1 and a only) 8-7-19 1 1 lh. 2 
Fuel Tank Lid _... 10-7-72 —- — — 1 
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PLATE 5 





PLATE 6—LUBRICATING OIL SYSTEM (34/1, 6/1 and 8/1). 


Illus. 
No. Description of Part Part No. No. per Set 
Lubricating Oi] Pump, a a es as ... 574-10130 1 
216 Pump Body es , ~ shee ... 8-2-198 1 
217 Pump Body Joint eek a a ... 82-195 1 
218 Pump Body Gits Seal OS. 625 son bie ... 82-178 1 
219 Pump Plunger a oe a an 82-137 1 
220 Pump Tappet (with foot) dic ay sey ... 82-150 1 
221 Pump Tappet End Pin... ou ae is ... 8-2-130 1 
222 Pump Spring cs wei sot ae ay ... 8-2-176 1 
223 hae Spring Cover ie sats ee is ... §-2-147 1 
224 Pump Inlet Valve Stop Casing we 23 ... 8-2-160 1 
225 Pump Ball Valve - ee ae aa ... 27-787 2 
226 Pump Ball Valve Spring ted or an ... 10-6-67 1 
227 Pump Outlet Connection sist a hee ... 10-2-161 1 
228 Pump Inlet Connection sos bs ae ... 3-275 1 
229 Pump Set Pin xe ma ao wen ae ... 27-38 2 
230 Pump Hand Lever va me eh .. 3-333 1 
231 Pump Hand Lever Swivel ‘Pin oe sibs ... 3-334 1 
232 Pump Suction Pipe jes “ss oe ... 8-2-168 1 
233 Pump Suction Pipe Elbow = hg ae w. 3-411 1 
234 Pump Suction Pipe Strainer oe as es ... 82-218 1 
235 Pump Suction Pipe Joint sat tes G8 ... 3-306 1 
237 Pump Delivery Pipe oe ats Jeg ... 82-187 1 
238 Distribution Pipe and Union ix hs del .. 3-272 1 
239 Distribution Pipe Lock Nut slot she Sy .. 27-17 1 
240 Straight Pipe fs a ea oh .. 3-271 1 
241 Distribution Pipe and Support “ee ae ay 32213 1 
242 Distribution Pipe Leck Nut id is she .. 27-6 1 
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PLATE 7—LUBRICATING OIL SYSTEM (12/2 and 16/2) 


Milus. 


No. 


243 
244 
245 
246 
247 
248 


250 
251 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 


Description of Part 


Lubricating Oil Pen ar 
Pump Body is . 

Pump Body Joint 

Pump Plunger 

Pump Plunger Spring 

Pump Plug ia 

Pump Plug Joint ao eg a 
Pump Indicating Gauge | 
Joint for Pump indicating Gauge & Tap 


Pump Indicating Gauge Tap ( specially 
Pump Indicating Gauge Union } ordered 


Pump Test Plug Joint 

Pump Test Plug ; 

Pump Test Plug Adaptor 

Pump Ball Valve 3 

Pump Ball Valve Spring 

Pump Adaptor Joint 

Pump Inlet Connection 

Oil Suction Pipe 

Oil Suction Pipe Connection 

Oil Suction Elbow i 

Oil Suction Elbow Lock Nut 

Oil Suction Elbow Joint 

Oil Suction Elbow Ball Valve 

Oil Suction Elbow Strainer 

Oil Suction Elbow Drain Plug 

Oil Suction Elbow Drain Plug Joint 

Oil Delivery Pipe (Iron) 

Oil Delivery Pipe (Copper) 

Oil Distribution Pipe - 
Oil Distribution Pipe Bolt and Nut S7 
Oil Distribution Pipe Joint : es 
Oil Distribution Pipe Connection ; 
Oil Pipe (to Connecting Rod Troughs) 
Oil Pipe (to Centre Main Bearing) : 
Oil Pipe (to Governor End Main Bearing) 
Oil Pipe (to Main Bearing) 

Nut for Pump Body 

Spring Washer for Nut 

Pump Inlet Connection Joint 

Union Nut te 





Supplied 


if 
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Part No. 


574-10470 
7-421 
7-422 
9-2-100 
3-324 
7-418 
7-419 
7-428 
7-420 
1-276 
7-442 
34-70 
187-55 
7-432 
7-425 
7-426 
7-419 
7-427 
7-276 
7-413 
7-408-1 
27-404 
3-306 
7-425 
7-270 
7-407 
7-406 
9-2-70 
9-2-72 
9-2-134 
27-1320 
9-2-71 
7-412 
7-415 
7-414 
7-274 
7-275 
27-7 
27-413 
7-406 
27-1948 


No. per Set 


Ve ER ee eee ee eee te ee ee 
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PLATE 8—WATER CIRCULATING PUMP (12/2 and 16/2 Tropical Radiator Cooled Engines) 


Illus. 

No. Description of Part Part No. No. per Set 
Suction Bend—Radiator to Pump Section be .»  9-7-179 1 
Hose Pipe—Suction Bend to Radiator oe ... 27-2079 1 
Clips for Hose Pipe 26-109 2 
Hose Pipe—Suction Bend to Pump and oe elbow to 

manifold ne : : 27-2212 2 
Clips for Hose Pipe : ws ae ie 1. 28-95 4 
Suction Bend—fitted to Pump a es we 24-4189 1 
Setscrews—Suction Bend to Pump — bs ... 27-889 2 
Spring Washers for Setscrews... 27-413 2 
Water Circulating Pees, with Carbon Water Seal, 

comprising 2a 575-10510 1 

277 Pump Inlet Cover ve sal os fe .. 294-644 1 

278 Joint for Inlet Cover ig ree is “4 ... 294-648 1 
Bolt for Inlet Cover ee vos ee oul ... 27-895 4 
Nut for Bolt 27-895 ve dt es wt ... 27-906 4 
Spring Washer for Bolt bus ... 27-393 4 

279 Split Pin for Spindle Nut—Impeller End -_ ... 27-3713 1 

280 Spindle Nut—Impeller End se a ... 23-619 1 

281 Washer for Impeller ae os gee cae .. 614-811 1 

282 Impeller fh ae ee vas ... 23-5518 1 

283 Spring for Carbon Seal 2 ot few ... 291-21524 1 

284 Spring Cage wen ae et on be ... 291-2974 1 

285 Rubber Seal Ring ws Be ses ass ... 291-25271 3 

286 Carbon Seal Ring cy any <a es ... 291-21501 1 

287 Pump Body 2 te cat see ... 23-5517 1 

288 Greaser for Pump “Body sek a re ... 27-606 1 

289 Drain Plug for Pump Body a ach = .. 21-153 1 

290 Joint for Drain Plug sae bist bes Se .. 4-197 1 

291 Oil Seal... oe oe Sh ... 291-2153 1 

292 Ball Bearing—Impeller End... ae a .. 11-13-32] 1 

293 Pump Spindle... ee bee 2 ... 616-1757 1 

294 Key for Impeller ess oe ve me ... 27-107 1 

295 Key for Pulley... st = es ... 27-566 1 

296 Ball Bearing—Pulley End ith ae we ... 27-1753 1 

297 Spacing Sleeve for Pulley . fe ... 11-19-850 1 

298 Pump End Cover and Bearing Retainer. nat we E1-19-851 1 

299 Felt Washer for End Cover be a ies ..  10-2-34 1 

300 Setserew for End Cover 6 oe oes .. 27-1195 4 

301 V-Groove Pulley sins ee es se ... 23-5023 1 

302 Washer for Pulley te os sea a ... 27-3789 1 

303 Nut for Pulley. ae Ae? oA ... 27-1305 1 

304 Split Pin for Nut 27/1305 a vas na ... 27-913 1 
Bracket for Pump on Crankcase es ik ..  8-7-211-1 1 
Studs for Pump Bracket er se ae w 27-45 2 
Nut for Studs 27-45 es oes -_ = ... 27-6 2 
Spring Washers... aie ahs sie ... 27-393 2 
Set Screws—Pump to Bracket ee a ... 27-978 2 
Spring Washers... re a, a see ... 27-393 2 
Driving Belt for Pump... was site ... 9-7-182 1 
Water Manifold—Pump to Cylinders se ... 8-7-209 1 
Setscrew—Water Manifold to Pump—Short ... 27-889 2 
Setscrew—Water Manifold to Supe Tne ... 27-1381 1 
Joint for Pump Inlet and Outlet e Be ... 10-9-30 2 
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PLATE 8—WATER CIRCULATING PUMP (12/2 and 16/2 Tropical Radiator Cooled Engines) 


—(Contd.) 
No. per Set 12/2 & 
Description of Part Part No. 33/1 6/1 8/1 16/2 
Stud for Water Manifold ei ge seh ... 27-736 4 
Joint for Water Manifold = oe aus vw  10-2-59 2 
Nuts for Water Manifold a8 we seg .. 27-6 4 
Spring Washers for Nuts 27-6 .. 27-393 4 
Pulley on Crankshaft ws V- Grooves) to drive Pump and 
Fan ; . 9-7-180 1 
Key for Pulley wed whe i a Les ... 27-2459 1 
Setscrew for Pulley 27-739 1 
Crankcase—drilled for Pump Bracket ‘(otherwise : as 
9-2-101) sist ne bts i sed ... 9-2-208 1 
Spring Washer... on ees Pas ... 27-413 4 
Delivery Elbow for Pump oe de ae ...  8-7-210-1 1 
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RADIATORS No. per Set 12/2& 


Description of Part Part No. 34/1 6/] 8/1 16/2 

Radiator Temp. and Trop. ee ret 7 ... 8-7-107 1 1 1 

Radiator Temp. and Trop. ve ma bas ... 8-7-126 — 1 1 — 
Radiator Temperate ee xf ay ~~ ... 87-106 pees Sh ES 1 
Radiator Tropical ihe ee is Se w.  9-7-127 SS 1 
Radiator Filler Cap ae as at sed w. 27-2452 1 1 1 1 
Radiator Cover ; ahs at si ... 87-108 1 1 1 1 
Radiator Cover Setscrews _ i. ee ... 27-901 4 4 4 4 
Washers for Setscrews... eee ee ... 27-82 4 4 4 4 
Radiator and Fuel Tank Support RH. es ... 8-7-226 1 1 ‘a 
Radiator Support Bracket R.H. ae Sh ... 9-7-134 Sj) eee 1 
Radiator and Fuel Tank Support L.H. a: ... 8-7-228 1 1 J}. = 
Radiator Support Bracket L.H. = ane .. 9-7-135 el 2235 a 1 
Bolts (Fuel Filter to Bracket) ... sak ahs ... 27-68 4 4 4 4 
Nats for Fuel Filter Bolts ce Le 45 .. 27-6 4 4 4 4 
Spring Washers for Filter Bolts — se ... 27-393 4 4 4 4 
Radiator Front Support et sate ve ... 8-7-133 1 1 1 1 
Radiator Top Cross Stay se oe ois .. 8-7-1195 1 1 1 1 
Setscrew for Supports... hae we ... 27-203 12° d2 2s 412 
Setscrew for Supports to Radiator es ae ... 27-739 4 4 4 4 
Spring Washers for Radiator Supports tic ... 27-393 16 16 16 16 
Nuts for Radiator Supports bas pas oe .. 27-6 8 8 8 8 


‘Radiator Fan Blade Assemblies: 
Clockwise Pusher Type, 34/1 cone and Trop. 6/1. 8/1. 


12/2 and 16/2 Temp. 210-345 1 ] 1 1 
Clockwise Pusher Type, 6/1, 8/1, 12/2 ‘and 16/ 2 Trop. 24-5399 — 1 
Clockwise Suction Type, 34/1 ae and Trop.. 6/1. 

8/1, 12/2 and 16/2 Temp. _ 23-2097 1 1 1 1 
Clockwise Suction Type, 6/1, 8/1, "12/2 and 16/2 2 Trop, 24-5400 — 1 1 1 
Radiator Fan Pulley (Driven) ... _ 24-2079 1 1 1 1 
Radiator Fan Pulley Setserew a oh ... 27-1710 8 8 8 8 
Radiator Fan Spindle... 4 os a ... 24-2080 1 1 1 1 
Radiator Fan Spindle Nut us ee wi ... 23-2090 1 1 1 1 
Radiator Fan Spindle Split Pin m .. 27-121 1 1 1 1 
Radiator Fan Ball Journal Bearing—large a ... 21-150 1 1 1 1 
Radiator Fan Ball Journal Bearing—small_... ... 210-326 1 1 1 1 
Radiator Fan Thrust Plate ges a = .. 23-1211 1 1 1 1 
Radiator Fan Plug ss we 4 bass .. 211-540 1 1 1 1 
Radiator Fan Plug Washer us = a ... 7-420 1 1 1 1 
Radiator Fan Supporting Lever <e ... 23-1208 1 1 1 1 
Radiator Fan Supporting Lever Pivot Pin vic ... 8-7-132 1 1 1 1 
Pivot Pin Spring Ring bts ... 23-2613 1 1 1 1 
Radiator Fan Belt Adjusting Screw... a ... 27-2285 1 1 1 1 
Radiator Fan Belt Adjusting Screw Lock Nut ... 27-905 1 1 1 1 
Radiator Fan Bracket _... o .. 8-7-1311 j i 1 1 
Radiator Water Outlet Pipe’... on ee .. 87-111 1 1 1 — 
Radiator Water Outlet Pipe... et ms ae QedeTM) —- — — 1 
Radiator Water Pipe Hose cs ... 27-2357 2 2 2 1 
Radiator Water Pipe Hose (to Radiator Top) ... 27-3205 Bey eee * ] 
Radiator Water Pipe Hose Clip ae fen ... 26-109 4 4 4 4 
Radiator Water Outlet Pipe Joint a4 oe ...  10-2-59 1 1 1 6 
Radiator Water Manifold Pipe io “a .. 9-79-80 — 2: 
Radiator Water Inlet Pipe ie ae oss .. 87-110 1 1 1 — 
Radiator Water Inlet Pipe co ion bee ... 9-7-1410 —~ Se 1 
Radiator Water Inlet Pipe Joint oe ae ...  10-2-59 1 1 1 ~ 
Radiator Pipe Drain Tap si se oa: ... 27-4020 1 1 1 I 
Transfer on Cover o dy fe sy ... 27-3859 1 1 J | 
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RADIATORS (Cont.) 
Description of Part 


Radiator Pipe Drain Tap Joint 
Bolt, Radiator Support to Bracket 
Nut for Radiator Bolt... 

Spring Washer for Nut _... 
Radiator Water Manifold Plug 
Radiator Water Manifold Plus Joint 
Fan Pulley (Driver) on Crankshaft 
Fan Pulley Key 

Fan Pulley Set Pin 

Fan Belt 2 ves 


FUEL TANK — Tank Cooled Engines (Basie Rance 


34/1, 6/1 and 8/1 Engines ONLY 


Fuel Tank 

Fuel Tank Valve 
Valve Joint a 
Fuel Tank Bracket R. H. 
Fuel Tank Bracket L.H. 
Fuel Tank Bearers 
Fuel Tank Cap 

Fuel Tank Strap 

Hook Bolts a53 
Nut for Hook Bolt 

Bolt . d 
Washer 

Nut 

Spring Washer 

Fuel Pipe—Tank to Filter. 
Fuel Leak-off ripe 
Bolt : 
Spring Washer 
Grommet 


FUEL TANKS — Radiator Cooled Badiies and foe & 


16/2 Tank Cooled 


Fuel Tank, complete 7 

Fuel Tank, Support Bracket, RH. 
Fuel Tank, Support Bracket, L.H. 
Fuel Tank Strap : 

Fuel Tank Strap Setscrew 
Washer for Strap Setscrew 

Fuel Tank Hook Bolt _... 

Fuel Tank Hook Bolt Nut 

Fuel Tank Filler Cap 

Fuel Tank Valve 

Fuel Tank Valve Joint... 

Fuel Pipe (Tank to Filter) 


Fuel Pipe (Tank to Filter) when Radiator not ‘fitted . 


Fuel Pipe (Filter to Pump) 
Fuel Pipe (Filter to Tee Piece) 
Fuel Pipe (Connecting i ae 
Fuel Pipe rene vias 
Joint 
Grommet ‘ 

Fuel Tank Bearers. 
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4-197 1 
27-68 3 
27-6 3 
27-393 3 
7-407 — 
7-406 — 
8-7-109 1 
8-7-98 1 
27-739 1 
8-7-125 ] 


8-30-37 
10-7-50 
7-406 
8-7-223 
8-7-224 
8-30-44 
27-3824 
8-30-45 
8-7-103 
27-907 
27-332 
27-618 
27-8 
27-45] 
8-7-229 
8-7-230 
27-739 
27-393 
201-11710 


RP BRR KE NNNNEBNN H]NE Eee 


8-30-37 
9-7-234 
9-7-233 
8-30-45 
27-1737 
27-618 
8-7-103 
27-907 
27-3824 
10-7-50 
7-406 
8-7-207 
9-7-231 
8-7-173 
9-2-192 
9-7-174 
23-472 
291-2265 
201-11710 
8-7-163 


HHA) | o) eee eww |e 


No. per Set 
Part No. 34/1 6/1 


mM BREHENNNNANN ENE EHH 


8/1 


12/2& 
16/2 


fot peed pet emt DN OD OD OD ee 
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FUEL TANKS (Cont.) 
No. per Set 12/2 & 


Description of Part Part No. 34/1 6/1 8/1 16/2 

Bolt me ae a ae 2 ... 27-739 4 4 4 4 
Spring Washer. 508 vee ae oe ... 27-393 4 4 4 4 
Fuel Leak-off Pipe ue ie bed ae .. 9-7-232 —-— ~~ — 1 
Fuel Leak-off Pipe io a, ee Les ... 8-7-230 1 1 1 — 
Nut 3” Whit. og es Rs af se ... 27-8 2 2 2 2 
Spring Washer... : of sca nee .. 27-451 2 2 2 2 
SILENCERS (Air and ph 
Silencer (Air) (when ordered specially) ae ... 102-101 1 1 1 1 
Silencer (Exhaust) complete with I an pipe 

connection i .. 3-34] 1 1 1 2 
Silencer Bend for Exhaust 1” B. SP. ... 27-86 1 1 1 2 
Exhaust Manifold \ Supplied to... 9-3-36 —- — = 1 
Exhaust Flange used with Manifold | order only ... 28-96 —- — = 1 
Exhaust Flange Joint fe place of ... 28-89 — — — 1 
Exhaust Flange Bolt 2 separate ... 27-426 —_ — 2 
Exhaust Flange Bolt Nut | Silencers ... 27-4 — 2 
Exhaust Flange Bolt Spring Washer... ... 27-394 —_— 2 
Exhaust Pipe Bend 2” B.S.P. ... se fist ... 27-262 = 1 
Exhaust Silencer (Sheet Metal) a5 aie ... 28-176 —_— — — 1 
SPANNERS 
Spanner +5” x 4” ree ae te wal ... 27-323 1 ] 1 1 
Spanner +s yx FS a ras ey oes .. 27-151 1 1 J 1 
Spanner 3” UX qe” Union ae = va ... 27-399 1 A 1 1 
Spanner yy ae Ge ze a w 27-152 1 1 1 1 
Spanner +{¢” x 3” fe 333 SA ne ... 27-4754 i1- — — 
Spanner 3” x }” ees wos ... 27-840 1 1 1 1 
Spanner for Injector Nozzle Cap Nut... ie ... 27-2949 1 J 1 1 
STARTING HANDLE 
Starting Handle, complete, 34/1, 6/1 and ou 1 i ... 574-10360 1 1 i— 
Starting Handle, complete gn: ... 574-10620 —- —_— 1 
Starting Handle Crank _... eae es a .. 9-5-24 —- —- — I 
Starting Handle Clutch Pin <i re Ws .. 3-362 1 1 1 1 
Starting Handle Split Pin et ‘si fae ... 27-120 1 1 1 1 
Starting Handle Spring dee a ac .. 3-363 1 1 1 1 
Starting Handle Wood Grip, 34/1, 6/1 and 8/1 only ... 8-5-121 1 1 1 — 
Starting Handle Wood Grip : 28-78 —_- —- — 1 
Starting Handle Wood Grip Pin, with Washer, 34/1, d 

6/1 and 8/1 only : 8-5-120 1 1 
Starting Handle Wood Grip Pin, “with Washer | ... 33-21-771 —_— Se 
Startins Handle Grip Pin Lock Nut... me 27-904 1 1 1 1 
SPEED CONTROL (Only supplied when eave ordered) 
Bowden Control Lever complete with 12” pica of 

cable and adjuster ie 23-4216 1 1 1 1 
End Fork for Cable (fitted to cable) ty Me ... 9-20-274 1 ] 1 1 
Support for Lever ie fo ... 9-20-273 1 1 1 1 
Anchor Pin for Cable... i 23, ae ... 9-20-84 1 1 1 1 
Locknut =" Whit. ee 3 at bee ... 27-7 1 1 1 I 
Speed Indicator Plate... as ons ai ... 105-447 1 1 1 1 
Support Bracket Jf, aie on Bae ... 8-6-108 1 1 1 1 
Nut—2” Whit. ... ie oe =i oh ... 27-6 1 1 1 t 
Spring Washer... ae it se a ... 27-393 1 1 1 ] 
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Description of Part 


Bolt—2” Whit. x 14” 
Cable Stop 

Grub Screw 
Crankcase 

Crankcase 


PULLEY (Key-on Type) 


4” Diam. x 7” Face 
6” Diam. x 7” Face 
8” Diam. x 7” Face 
10” Diam. x 7” Face 
14” Diam. x 7” Face 
10” Diam. x 9” Face 
12” Diam. x 9” Face 
14” Diam. x 9” Face 
Key for Pulley 

Key for Pulley 
Setscrew for Pulley 


WATER TANK (33/1, 6/1 and 8/1 Poa 


Water Tank, 50 gall. for Temperate Climate 
Water Tank, 70 gall. for peaks Climate 
1” Hex. Nipple 

1” 3-Way Cock 

1” Pipe, 24” long, screwed one end ae 
” Pipe, 6” long, screwed one end (Temp.) 
1” Pipe, 12” long, screwed one end (Trop.) 
1” 120° Bend screwed one end (Temp.) 

1” 120° Bend screwed one end (Trop.) 

1” 120° Bend screwed both ends erie 
1” Socket (Trop.) a 

Hose Pipe, 13” bore x 6” 

Hose Pipe Clip 


WATER TANK 12/2 and 16/2 Nanna 
Water Tank, 30” dia. x 4’ 0” oe (120 aes) 


3-Way Cock, 121” 

Hex. Nipple, i “ be 

11” x 6” Pipes, screwed one end — 
12” x 135° Bend, screwed both ends 

Hose Pipe 13” bore x 18” long 

Hose Pipe, 13” x 12” long 

Hose bs Clips 

11” Pipe, 4” long, screwed both ends 
11” Socket ie 


WATER TANK 12/2 and a 1672 (reepteat 


Water Tank, 30” dia. x 6’ 6” ety (170 ealls) 


3-Way Cock, 11” 

yee Nipple, 14” 
“ dia. Pipe 6” lone, screwed one end > 

i x 120° Bend 

Hose Pipe, 13” bore x 12” long 

Hose Pi ape Clips 

iE ‘ Pipe (screwed at one end) 
Socket saat — 
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Part No. 


27-739 
8-6-109 
270-50 
8-24-69 
9-24-69 


No. per Set 


33/1 


1 
1 
1 
1 


mf ee) od | meee 


Bios Ea eter ae | _ 


6/1 


1 
1 
1 
1 


BNE EERE ieee 


8/1 


1 
1 
1 
1 


-[ al] [ese 


BNR RB RB NON KH NK eRe 


12/2 & 
16/2 


Yom prom Pbk eet eed Pet bet ee 


pet eed BD et et et et 


Description of Part Part No. 
THERMOSTAT (Complete Assembly) Tank Cooled 
Engines ONLY 

To fit 13” bore hose ae th; bes a ... ( 8-2-181 

To fit 12” bore hose ag om: a teh ... | 9-2-181 

THERMOSTAT ELEMENT Supplied to; 8-2-185 
order only | 

Hose Pipe Clips for Thermostat Se aa we | 3-404 

Hose Pipe Clips for Thermostat es 5) ... | 28-95 


JOINTS FOR 33/1, 6/1, 8/1, 12/2 & 16/2 DIESEL ENGINES 


Description Part No. 
Joint for Camshaft End Cover... fe a 3-153 
Joint for Crankcase Door igh -_ ‘aie 3-301 
Joint for Plugs M eat sie sts en 7-420 
Joint for Breather Body ae Sh gen 3-309 
Joint for Cylinder Flange ves tee ae 8-2-94 
Joint for Crankcase Door ee ee ane 7-301 
Joint for Crankshaft Housing ... ts — 8-2-62 
Joint for Water Jacket Door ie wae a 26-112 
Joint for Water Pipe Flange fe es so 10-2-59 
Joint for Cylinder Head _... ae tick See 208-91 
Joint for Cylinder Head... es i ee 8-3-51 
Joint for Exhaust Flange... eae. en a 3-307 
Joint for Main Plug C.O.V. se ae ve 23-361 
Joint for Auxiliary Plug C.O.V. i ce 23-362 
Joint for Main Plug C.O.V. Ah vet oh 10-3-91 
Joint for Auxiliary Plug C.O.V. ae ae 10-3-6 
Joint for Filter Cover fe id sas ree 23-2278 
Joint for Swivel Union Pipes set a3 ae 291-2265 
Joint for Plugs, etc. ae ws ee ii 7-406 
Joint for Drain Plug wd 286 aes eh 4-197 
Joint for Fuel Injector S oes ot ayy 10-3-41 
Joint for Plug as ee ae cet i 3-306 
Joint for Pump Body att at AS — 9-2-71 
Joint for Distribution be ae ss cies 7-422 
Felt Ring for Crankshaft oe Eee 3-664 
Joint for Drain Plug Lub. Oil Pump Ms wis 7-419 
Joint for Pump Body es ier 8-2-195 
Joint for Exhaust Manifold Flange a bis 28-89 
Valve Tappet Guide Joint hi hls 33 9-2-227 
Joint for-Pump Inlet Connections ak i683 7-406 . 


* For Decarbonising only. 
+ Not required for 8/1 or 16/2 engines. 


Decarbonising 


34/1 657-10360 
6-1, 657-10380 
8-1 657-10400 
12-2 657-10420 
16-2 657/10440 
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Material 


Paper 
Fibre 
Fibre 
Fibre 
Paper 
Fibre 
Paper 
Fibre 
Fibre 
C&A 
C&A 
C&A 
Copper 
Copper 
Copper 
Copper 
Fibre 
Copper 
Fibre 
Fibre 
C&A 
Fibre 
Paper 
Fibre 
Felt 
Fibre 
Paper 
C&A 
C&A 
Fibre 


Overhaul 


657-10370 
657-10390 
657-10410 
657-10430 
657-10450 


No. per Set 12/2 & 
33/1 6/1 8/1 16/2 
1 1 1 — 
—- — — 1 
1 1 1 1 
2 2-2 — 
doc, He ee 

No. per Set 
6/1& 12/2& 
3/1 8/1 16/2 
1 1 2 
1 1 — 
2 2 3 
1 1 1 
*4 *4 *8 
— — 1 
2 2 2 
2 2 2 
*2 «2 *4 
*] a cae 
ae *] *9 
*2 *2 *4 
1 —- poe 
*] 5 = 
fa 1 2 
ae ay a 
1 1 1 
6 6 6 
1 1 3 
1 1 1 
* iL *] *2 
2 2 1 
— — 1 
—- — 2 
2 2 2 
— — 2 
1 1 —— 
oa _ *] 
i — 4 
- = 2 





MAINTENANCE 


Attention | Date 
































Change Engine Lubricating Oil 





























Decarbonise 


























Descale—Water Jacket/Exhaust 
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CS Stationary Engines 


Listeroid or Indian Lister or Lister Clones or generally 
speaking Lister CS (cold start) referred to as 
stationary engines, are one of the most versatile 
long running stationary engines the world had ever 
seen. They are more than capable of running on 
almost any viscous oil including Peanut oil, Canola 
oil, Vegetable Oil, filtered waste vegetable oil, 
filtered waste motor oil, diesel. oil, crude oil, 
gearbox oil, sunflower oil and many more. There 
are a number of enthusiasts out there who are 
experimenting with running them on a mixture of 
Fuel Oil and Wood Gas Fumes. 


The CS range of engines are Slow RPM (650RPM to 
7ZOORPM) 4. stroke single & Double cylinder 
stationary engines. They are over engineered and 
have been known to run unattended for in excess 
of 200,000 hours. 


These engines models are generally shown as 
CS 6/1, 8/1, 12/2 & 16/2 
or 6-1, 8-1, 12-2 & 16-2 


Where in 6/1 6 is the HP of Engine & 1 is the No of 
Cylinder Engine Has. So a standard. engines are 
available ins 6 HP, 8 HP, 12 HP & 16 HP Models. 
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CS 6/1, 8/1, 12/2 & 16/2 


Stationary Engine Spare Parts 


Plate - 1 Camshaft, GOVEENOE and Cover - Single Cylinder Only 
hh. 









Plate - > Crankshaft geush), con hilt ton and 


——, 


Cylinder 


Plate - 5A - Cranks 


Spanners 
Starting Handle 
Joints for 6/1, 8/1, 12/2 and 16/2 Diesel Engines 


Cylinder Head assembly Compression Ratio Change-over valve 
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PLATE 1 - CAMSHAFT, GOVERNOR & COVER SINGLE CYLINDER ONLY 


AIR FILTER (Lister Felt Type) = = 2 : 


Air Filter Complete 010-13139 1 1 1 

~ Felt Pad for Air Filter 010-03143 1 1 iL 

~ Inlet Pipe for Air Filter (Tank Cooled) 008-03149 1 1 = 

“Nipple for Air Filter (Rad. Cooled) 027-00245 1 1 1 

~ Elbow for Air Filter (Rad Cooled 027-00456 1 1 1 

~ Nipple for Air Filter (Tank Cooled) 027-00245 = 2 1 

~ Elbow for Air Filter (Tank Cooled) 027-00456 7 7 1 

CAMSHAFT 

- Camshaft Complete 574-10870 1 - - 

- Camshaft Complete 574-10880 - al - 

1. Camshaft 003-00151 1 1 - 
2. Cam for Fuel Pump 008-02124/001 a a - 
3. Cam for Exhaust Valve 003-00192 al a = 
4. Cam for Inlet Valve 003-00191 1 1 . 
5. Governor Gearwheel 003-00166 1 1 - 
6. Governor Weight 003-00167 2 = 2 
- Governor Weight 008-06106 2 Z = 

7. Governor Weight Spindle 003-00168 2 2 7 
8. Governor Weight Spindle Split Pin 027-00909 4 4 - 
9. Governor Sleeve Assembly 0008-24227 1 1 - 
10. Collar 008-06054 1 1 - 
11. Taper Pin No. 6 1%" for Cams 027-00367 3 3 i 
12, ela Pin No. 6 13/4" for Gear Wheel and 027-00130 > 2 7 


CAMSHAFT END COVER 


13. Camshaft End Cover with Bush 008-06002 574-10090 1 1 - 
14. Camshaft End Cover Bush 008-06002 1 1 = 
15. Camshaft End Cover Joint 003-00153 1 1 a 
16. Camshaft End Cover Nut 3/8" Whit. 027-00006 3 3 = 
17. Camshaft End Cover Oil Seal 008-02177 1 1 7 
18. See eral (with Roller 003-00172 574-10430 1 1 : 
19. Governor Inside Lever Spindle 008-06076 1 1 - 
20. Governor Inside Lever Spindle Taper Pin 027-00132 Z 2 - 
21. Governor Bottom Lever 008-06078 1 1 2 
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22: 
23. 


24. 
25: 
26. 
27. 
28. 
29) 
30. 
Chie 
32. 
33: 
34. 
35) 
36. 
oF. 
38. 


39. 
40. 
41. 
42. 
43. 


44. 
45. 
46. 
47. 


48. 
49. 
50. 
Bik, 
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Governor Bottom Lever Bush 


Governor Connecting Rod (with Fork 003- 
00375* and Rivet 027-01529*) 


Governor Connecting Rod Locknut 
Governor Connecting Rod Fork 

Governor Upper Lever 

Governor Upper Lever Fulcrum Pin 
Governor Upper Lever Fulcrum Pin Washer 
Governor Upper Lever Fulcrum Pin Split Pin 
Governor Upper Lever Eye End 

Governor Upper Lever Eye End Joint Pin 
Joint Pin for Forks 

Split Pin 

Governor Spring 

Governor Spring Hook 

Governor Spring Hook Adjust Nut 
Governor Spring Hook Lock Nut 


Governor Spring Hook Anchor Pin Cut-off Lever 
Assembly - Item no. 39 to 41 


Cut-off Hand Lever 

Cut-off Spindle and Eccentric 

Cut-off Spindle Taper Pin 

Cut-off Spindle Double Coil Spring Washer 


Tappet for Fuel Pump (with Roller 008-02127 
and pin 008-02126) 


Tappet Adjustment Screw 

Tappet Adjustment Screw Lock Nut 
Tappet Fixing Screw 

Tappet Fixing Screw Lock nut 


IDLER GEAR 


Idler Spindle 

Idler Pinion 

Idler Pinion Spring Washer 
Idler Pinion Nut - Y2" Whit. 


008-06077 
*574-11380 


*027-00008 

*007-00380 
008-06056 
007-00381 
027-00181 
027-00123 
008-06083 
008-06033 
003-00376 
027-00122 
079-00192 
003-00176 
003-00177 
027-00015 


003-00175 
0008-24222 


008-06085 
008-24210 
027-00132 
027-01063 


574-10080 


008-02123 
027-00864 
008-02129 
027-00017 


008-02029 
003-00185 
027-00394 
027-00004 


1 


BFP rFPF RFP RFP BRP BP RP RRP ODONRP PRP RP RP BP Ree Re 


ee ee 


Pe ee 


1 
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CS 6/1, 8/1, 12/2 & 16/2 


6 


40 47 46 1 





PLATE 1 


CAMSHAFT, GOVERNOR AND COVER - SINGLE CYLINDER ONLY 


recisionengineers.com E-Mail : info@devprecisionengineers.com, devprecisionengineers@yahoo.com 








DEV PRECISION ENGINEERS —- RAJKOT - INDIA 


PLATE 2 - CAMSHAFT, GOVERNOR AND COVER - 12/2 and 16/2 


- CAMSHAFT - - 
- Camshaft Complete 16-2 only comprising 574-10900 1 
- Camshaft Complete 12-2 only 571-10890 1 
1. Camshaft 009-06001 | 
2. cam for Fuel pump - No. 1 cylinder Peieevien 1 
3. Governor Sleeve Assembly 008-24227 al 
4. Cam for exhaust valve - No. 1 cylinder 003-00192 ul 
5. Cam for inlet valve - No. 1 cylinder 003-00191 1 
6. oldie Center Bush Camshaft Center Bush Locating 027-00519 1 
7. Cam for lubricating oil pump 003-00329 ul 
8. Cam for inlet valve - No. 2 cylinder 003-00191 1 
9. Cam for exhaust valve - No. 2 cylinder 003-00192 1 
10: Cam for fuel pump - No. 2 cylinder aie il 
11. Taper Pin for cams 027-00367 7 
12. Governor Gear Wheel 003-00166 a 
13. Taper Pin for gear wheel 027-00130 al 
14. Governor Weight Spindle 003-00168 2 
15. Governor Weight Spindle Split Pin 027-00909 4 
16. Governor Weight 12-2 only 003-00167 2 
- Governor Weight 16-2 only 008-06106 2 
17. Idler Pinion 003-00185 1 
18. Idler Spindle 008-02029 al 
19. Idler Pinion Nut - %2" Whit. 027-00004 al 
20. Idler Pinion Spring Washer 027-00394 1 
21. a End Cover - No. 1 cylinder end with bush 008- 574-10560 1 
- End Cover Assembly comprising 574-11150 1 
22; Pope End Cover - No. 2 cylinder end with bush 009- 574-10570 1 
23. Camshaft End Cover Joint 003-00153 2 
24. Camshaft End Cover Nut 027-00007 3 
25. Camshaft End Cover Nut - 3/8" Whit. 027-00006 3 
26. ones Inside Lever (With roller 003-00172 and Pin 003- 574-10430 1 
27. Camshaft End Cover Bush 009-06003 1 
- Camshaft End Cover Bush 008-06002 i 

- Cut-off Hand Lever Assembly - Items 28, 29 and 34 008-24222 1 
28. Cut-off Spindle and Eccentric 008-24210 it 
29. ei Spindle Taper Pin and Governor Inside Lever Taper 027-00132 3 
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30. 


cae 
32; 
ciee 
34. 
35: 
36. 
S73 
38. 
39: 
40. 
41. 
42. 


43. 
44. 
45. 
46. 
47. 
48. 
49. 
50: 
a 
52: 
D3: 
54. 
D9: 
56. 
a7. 
58. 
59: 
60. 
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Tappet for fuel pump (with roller 008-02127 and pin 008- 
02126) 


Tappet Adjusting Screw Locknut 
Tappet Adjusting Screw 

Cut-off Spindle Double Coil Spring Washer 
Cut-off Hand Lever 

Tappet Fixing Screw 

Tappet Fixing Screw Locknut 
Governor Bottom Lever 

Governor Bottom Lever - L. H. Side 
Governor Bottom Lever Bush 
Governor Inside Lever Spindle 

See Item 29 


Governor Connecting Rod - with fork 003-00375* and rivet 
027-01529* 


Governor Connecting Rod Locknut 
Governor Connecting Rod Fork 

Governor Upper Lever Eye End Joint Pin 
Governor Upper Lever Eye End 

Governor Upper Lever 

Governor Upper Lever Fulcrum Pin 
Governor Upper Lever Fulcrum Pin Split Pin 
Governor Upper Lever Fulcrum Pin Washer 
Connecting Rod for bottom lever 
Governor Horizontal Connecting Rod Pin 
Split Pin 

Locknut 

Governor Spring Hook Adjusting Nut 
Governor Spring Hook 

Governor Spring Hook Locknut 

Governor Spring Hook Anchor Pin 
Governor Spring 

Joint Pin for Forks 


574-10080 


027-00864 
008-02123 
027-01063 
008-06085 
008-02129 
027-00017 
008-06078 
009-06087 
008-06077 
008-06076 


*574-11380 


027-00008 
007-00380 
008-06033 
008-06083 
008-06056 
007-00381 
027-00123 
027-00184 
574-11340 
003-00376 
027-00122 
027-00008 
003-00177 
003-00176 
027-00015 
003-00175 
079-00192 
003-00376 


NrFPWWWONNDN WWD NNO 1! KFPRPRRRFPNNPFPKFPNN WN 


ie 
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PLATE 2 


CAMSHAFT, GOVERNOR AND COVER - 12/2 and 16/2 
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PLATE 3 - CRANKCASE - SINGLE CYLINDER ENGINES 


i Le ge a 


28-A. 


Crankcase Assembly comprising 
Crankcase 

Stud for Cylinder and Cylinder Head 
Stud for Main Bearing Housing 

Stud for Oil Filter Lid. 

Stud for Tappet Guide Clamp 

Stud for Crankcase Door 

Stud for Camshaft End Cover Gear End 
Stud for Camshaft End Cover Gear End 
Stud for camshaft End Cover Drive End 
Guard Stud 

Nut for Cylinder Head 

Crankcase Door 

Crankcase Door Joint 

Nut for Crankcase Door 

Crankcase Breather Body 

Crankcase Breather Body Joint 

Splash Guard for Door 

Bolt for Breather Elbow and Splash Guard 
Nut for Breather Elbow Bolt 

Washer for Breather Elbow Bolt 
Breater Plate 

Dowel for Breather Plate 

Screw for Breather Plate 

Washer 

Breather Disc 

Breather Cover 

Setscrew for Breather Cover 
Crankcase Splash Plate 

Bolt for Splash Plate 

Joint for Splash Plate bolt 

Plain Washer 

Nut for Splash Plate Bolt 

Cover for Camshaft End 

Joint for Cover 

Nut for Camshaft Cover 

End Bearing for Camshaft 

Engine Number Plate 

Dowel for Number Plate 


574-11250 1 

. il 
027-00861 4, 
027-00035 7 
027-00037 1 
027-00036 HE 
027-00037 4 
027-00057 1 
027-00060 2 
027-00065 3 
027-00272 3 
027-00002 4, 
008-02019 1 
003-00301 ik 
027-00007 4 
008-02025 1 
003-00309 il 
008-02201 1 
027-00066 2 
027-00007 2 
616-01608 2 
010-02245 1 
027-00655 1 
027-01552 3 
027-00618 1. 
021-00112 1 
008-30173 1 
027-01285 at 
008-02201 1 
027-00203 1 
007-00420 i 
027-00184 2 
027-00006 1 
008-30108 1 
008-30172 al 
027-00007 3 
003-00155 1 
027-00666 1 
027-00707 2 


NFP FP WeRYePerRRPRN RP RP RP RP RP RPP WorRrYRNNN FP RP YP PR RP YP PBPWWHWnN YP PRYP YPN PF 
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Joint - Crankcase to Cylinder 
Metal Shim 0.015" 

Metal Shim 0.030" 

Drain Plug for Crankcase 

Plug for Camshaft Oiling Hole 
Valve Tappet (Inlet) 

Valve Tappet (Exhaust) 

Valve Tappet Head 

Valve Tappet Guide 

Valve Tappet Guide Joint 
Valve Tappet Guide Clamp 
Spring Washer 

Valve Tappet Guide Clamp Nut 
Valve Lifter complete 

Valve Lifter 

Valve Lifter Pin 

Valve Lifter Swivel Pin 

Valve Lifter Operating Handle 
Valve Tappet Clearance Gauge (to order only) 
Oil Filter Lid. 

Oil Filler Lid Screw 

Oil Filler Spring Washer - double cone 
Oil Filler Wing Nut 

Plug 

Joint 


008-24239 
008-24240 
008-24241 
027-00142 
008-02006 
026-00128 
003-00493 
026-00379 
003-00194 
009-02227 
003-00389 
027-00393 
027-00006 
574-11090 


008-02013/001 


008-06041 
008-02011 
574-10010 
027-01419 
008-30169 
008-30170 
027-00699 
027-00687 
027-00385 
616-01608 


NF RF BF FF 


a 
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ee 
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PLATE 3 - CRANKCASE - SINGLE CYLINDER ENGINES 
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PLATE 4 - CRANKCASE - 12/2 and 16/2 


- CRANKCASE 7 . 
1. Crankcase complete with cap for center bearing, studs and 


Camshaft Bush comprising* ap eee 

- Crankcase Assembly *574-11270 1 

2. Stud for Cylinder and Cylinder Head *027-00861 8 
3. Stud for Main Bearing Housing *027-00035 7 
4. Stud for Oil Filler Lid *027-00037 1 
5. Stud for Tappet Guide Clamp *027-00036 2 

6. Stud for Crankcase Door *027-00037 6 
- Stud for lubricating Oil Pump *027-00037 4 

7. Stud for Camshaft End Cover Gear End *027-00057 1 
8. Stud for Camshaft End Cover Gear End *027-00060 2 
- Stud for Camshaft End Cover Drive End *027-00668 1 

- Stud for Camshaft End Cover Drive End *027-00071 2 

- Stud for Oil Gallery *027-00037 2 

- Nut for Cylinder Head *027-00002 8 

9. Crankcase Door 009-02225 1 
- Splash Guard 008-02201 1 

10. Crankcase Door Joint 007-00301 1 
11. Nut for Crankcase Door 027-00007 6 
12. Crankcase Breather Body 0008-02025 1 
13. Crankcase Breather Body Joint 003-00309 1 
14. Crankcase Breather Body Bolt 0027-00066 2 
- Copper Washer 616-01608 2 

- Nut 027-00007 2 

15. Breather Plate 010-02245 1 
16. Dowel for Breather Plate 0027-00655 al 
17. Screw for Breather Plate 027-01552 3 
18. Breather Disc 021-00112 1 
19. Washer for Breather Plate 027-00618 1 
20. Breather Cover 0008-30173 1 
21. Set Screw for Breather Cover 027-01285 1 
22. End Bearing for Camshaft *003-00155 1 
- Camshaft Center Bearing Locating Pin 027-00519 1 

- Engine Number Plate 027-00707 2 

23. Joint Crankcase to Cylinder 0008-24239 10 
- Metal Shim 0.015" 12/2 only 0008-24240 2 

- Metal Shim 0.030" 16/2 only 0008-24241 2 

24. Plug for Camshaft Oiling Hole 008-02006 1 
25. Valve Tappet (Inlet) 026-00128 2 
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. Valve Tappet (Exhaust) 
. Valve Tappet Head (Exhaust) 
. Valve Tappet Guide 


Valve Tappet Guide Joint 


. Valve Tappet Guide Clamp 

. Valve Tappet Guide Clamp Nut 
. Spring Washer 

. Valve Lifter 


Valve Lifter No. 1 Cylinder 12/2 to 16/2 


. Valve Lifter Pin 
. Valve Lifter Swivel Pin 
. Valve Lifter Operating Handle 


Valve Tappet Clearance Gauge (to order only) 
Oil Filter Lid 

Oil Filter Stud 

Oil Filler Lid Screw 

Oil Filler Spring Washer 

Oil Filler Wing Nut 

Drain Plug 

Crankshaft Center Bearing Bolt-Short 
Crankshaft Center Bearing Bolt-long 
Crankshaft Center Bearing Nut 
Crankshaft Center Bearing Split Pin 
Decompressor Assembly No. 1 Cylinder 
Decompressor Assembly No. 2 Cylinder 


003-00493 
026-00379 
003-00194 
009-02227 
003-00389 
027-00006 
027-00393 


009-02015/001 
008-02013/001 


008-06041 
008-02011 
574-10010 
027-01419 
008-30169 
027-00033 
008-30170 
027-00699 
027-00687 
027-00142 
009-02180 
009-02179 
027-01316 
027-01363 
574-11090 
574-11330 
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PLATE 4 


CRANKCASE - 12/2 and 16/2 
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PLATE 5 - 


CRANKSHAFT (BUSH), CONNECTING ROD, PISTON AND CYLINDER 


- CRANKSHAFT - - - 
1. Crankshaft with Pinion 574-10390 1 1 
- Crankshaft for Direct Coupled Engines only 574-10400 1 1 
2. Spacer 008-30168 2 2 
2A. Oil Thrower 201-12240 2 2 
- Main Bearing Assembly comprising 574-10120 7 = 
3. Crankshaft Main Bearing Bush 008-02004/119 2 - 
4. Crankshaft Main Bearing Bush Screw 002-00129 2 2 
5. Crankshaft Main Bearing Housing 008-02069 2 2 
6. Crankshaft Main Bearing Housing Joint 008-02062 2 2 
7. Crankshaft Main Bearing Housing Nut 027-00004 7 7 
8. Crankshaft Main Bearing Housing Washer 0027-00394 7 Z 
9. Crankshaft Felt Ring 003-00664 2 2 
- FLYWHEEL - - - 
- Flywheel 24" X 3%" 008-05004 2 = 
- Flywheel 235/8" X 3%" 0008-05133 3 2 
- Flywheel 23" X 3%" 008-05134 = 2 
= se 25" X 33/4" with Coupling Facings (6/1 008-05032 1 
- Flywheel 25" X 33/4" without Coupling Facings 008-05033 1 2 
- Flywheel Key 004-00162 Z 2 
- Flywheel Key Guard 0008-24237 a, 1 
CONNECTING ROD 
- Connecting Rod complete 574-10240 d, al 
10. pe Rod with small end bush, Cap. Bolts 574-10460 1 1 
11. Connecting Rod Bush 008-04007/001 1 1 
12. Connecting Rod Bearing 57-10320 d ul 
13. Connecting Rod Bearing Shim 003-00125/001 2 Zz 
14. Connecting Rod Bolt 008-04006 2 2 
15. Connecting Rod Bolt Nut 027-04356 2 2 
16. Connecting Rod Dipper 0008-24249 1 1 
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PISTON 


Piston with Rings, Gudgeon Pin and Circlips 


Piston Rings only - Set 


Piston 


. Piston Compression Ring 
. Piston Scraper Ring 


Gudgeon Pin 


. Gudgeon Pin Circlips 


PISTON 


Piston with Rings, Gudgeon Pin and Circlips 


Piston Rings only - Set 
Piston 


Piston Top Compression Ring 
Piston Compression Ring 
Piston Scraper Ring 
Gudgeon Pin 

Gudgeon Pin Circlips 


CYLINDER 


. Cylinder with Studs * 

. Stud for Cylinder Head (Short) 
. Stud for Cylinder Head (long) 
. Stud for Water Jacket Door 

. Stud for Water Pipe Flange 

. Water Jacket Door 

. Water Jacket Door Joint 

. Water Jacket Door Nut 

. Water Pipe Flange 

. Water Pipe Flange Joint 

. Water Pipe Flange Nut 

. Cylinder Head Nut 

. Grub Screw for Cylinder Block 
. Locating Washer for Cylinder Head 


574-10340 
574-10970 


Not Available 
Separately 


008-04010 


574-10350 
574-10980 


Not available 
Separately 


008-04010 


574-11000 
*027-00862 
*027-00805 
*027-00037 
*027-00036 
*008-02020 
*026-00112 
*027-00007 

008-02024 

010-02059 

027-00006 

027-00026 

027-01730 

008-03024 


aes 


NY BWN FP RB 
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CRANKSHAFT (BUSH), CONNECTING ROD, PISTON AND CYLINDER 
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PLATE 6 - CRANKSHAFT, CONNECTING ROD, PISTON AND CYLINDER 
- 12/2 and 16/2 





- CRANKSHAFT - - - 

1. Crankshaft 2" dia. with 2%2" Crankpin 574-10630 i 1 

- Crankshaft for Direct Coupled Engines only 574-10640 1 di 

2. Spacer 0003-30168 2 2 
2A. Oil Thrower 201-12240 2 2 
3. Crankshaft Main Bearing Bush 008-02004/019 2 2 
4. Crankshaft Main Bearing Bush Screw 002-00129 2 2 
5. Crankshaft Main Bearing Housing 008-02169 2 2 
6. Crankshaft Main Bearing Housing Joint 008-02062 6 6 
7. Crankshaft Main Bearing Housing Nut 027-00004 7 7 
8. Crankshaft Main Bearing Housing Washer 027-00393 7 7 
9. Crankshaft Felt Ring 003-00664 2 2 
- Crankshaft Pinion 008-05002 . d, 

- FLYWHEEL - - - 

- Flywheel 24" X 3%" Face 2" bore 008-05004 al _ 

- Flywheel 24" X 3%" Face 2" bore 009-05045 1 a 

a ils 25" X 33/4" Face X 2" bore (with coupling 009-05072 1 7 

oe i face X 2" bore (with out 008-05033 1 

- Flywheel 25" X 33/4" 009-05130 iL = 

2 a la Flywheel 255/8" X 3¥2" (Starting Handle 008-05133 , 1 

- Standard Flywheel 235/8" X 3¥2" 009-05136 : 1 

- Heavy Flywheel 23" X 3¥2" (Starting Handle End) 008-05134 = 1 

- Heavy Flywheel 23" X 32" 009-05137 = 1 

- Flywheel Key 004-00162 2 2 

- Flywheel Key Guard 0008-24237 Z 2 

CONNECTING ROD 

10. Connecting Rod complete for 2/2" Crankpin 574-10590 2 2 
- Connecting Rod Small End Bush, Cap, Bolts 574-10650 2 2 

11. Connecting Rod Bush, Small End 008-04007/001 2 2 
12. Connecting Rod Bearing (2 halves 2%" bore) 574-10320 2 2 
13. Connecting Rod Shim 003-00125/001 4 4 
14. Connecting Rod Bolt 008-04006 4. 4 
15. Connecting Rod Bolt Nut 027-04356 4 e 
16. Connecting Rod Dipper 008-04012 2 2 
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PISTON 
Piston with Rings, Gudgeon Pin and Circlips 
Piston Rings only - Set 


Piston 


. Piston Compression Ring 
. Piston Scraper Ring 


Gudgeon Pin 


. Gudgeon Pin Circlips 


PISTON 

Piston with Rings, Gudgeon Pin and Circlips 
Piston with Rings, Gudgeon Pin and Circlips 
Piston Rings only - Set 

Piston Rings only - Set 


Piston 


Piston 


. Pistong Ring (1/8" wide) 


Piston Top Compression Ring 


. Piston Scraper Ring 
. Gudgeon Pin 
. Gudgeon Pin Retaining Clips 


CYLINDER 


. Cylinder with Studs and Water Jacket Doors 
. Stud for Cylinder Head (Short) 

. Stud for Cylinder Head (long) 

. Stud for Water Jacket Door 

. Stud for Water Inlet Manifold 

Stud for water inlet manifold - radiator cooled 
. Water Jacket Door 

. Water Jacket Door Joint 

. Water Jacket Door Nut 

. Crankshaft Center Bearing 


Crankshaft Center Bearing Dowel 


. Water Pipe Flange Joint 
. Water Pipe Flange Nut 


Water Inlet Manifold 


. Nut for Cylinder Head Stud 
. Grub Screw for Cylinder Head 
. Locating Washer for Cylinder Block 


574-10340 
574-10970 


Not Available 


Separately 


008-04010 


574-10340 
574-10350 
574-10970 
574-10980 


Not available 


Separately 


008-04010 


574-11000 
027-00862 
027-00805 
027-00037 
027-00036 
027-00050 
008-02020 
026-00112 
027-00007 


574-10610/119 


027-00032 
010-02059 
027-00006 
009-02213 
027-00026 
027-01730 
008-03024 


ae 
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PLATE 6 


CRANKSHAFT, CONNECTING ROD, PISTON AND CYLINDER 


— 12/2 and 16/2 
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7 - LISTER CS CYLINDER HEAD 


CYLINDER HEAD 


1. Main Plug 008-03178 1 al 2 
2. Main Plug Joint 010-03091 5 1 10 
3. Sealing Plut 08-03179 al 1 Ps 
2 eee Head complete 574-11110 1 1 1 
& eo Head complete 574-11120 7 _ 1 
4. Cylinder Head Bare *009-07092 1 1 1 
5. 1%" Expansion Plug -027-00768 4 4 4 
6. Stud for Inlet and Exhaust Flanges *027-00220 4 4 4 
7. Stud for Injector *027-04495 2 2 2 
8. sola tadid lucas Head Cover and *027-03701 1 1 1 
9. Stud for Water Outlet Flange *027-00036 2 2 2 
= seid Water outlet flange - radiator 027-00050 > > > 
10. Inlet Valve Guide *010-03039 il it 1 
11. Exhaust Valve Guide *010-03083 1 1 1 
12. Inlet and Exhaust Valve *010-03121 2 2 2 
13. Valve Cotters (pairs) *010-03025 2 2 2 
14. Valve Spring, Inner *012-03219 2 2 2 
15. Valve Spring, Outer *012-03129 2 2 2 
16. Valve Spring Carrier *010-03130 2 2 2 
17. Valve Stem Cap 010-03023 2 2 4 
18. Cylinder Head Cover 008-03026/001 al 1 2 
19. Cylinder Head Cover Hand Nut 026-00081 1 1 2 
20. Cylinder Head Gasket 008-03051 1 1 2 
21. Injector Flange 010-03031 1 1 2 
22. Injector Flange Nut 027-00005 2 2 4 
23. Water Outlet Flange 008-02024 1 1 = 
24. Water Outlet Flange Joint 010-02059 al al 2 
25. Water Outlet Flange Nut 027-00006 2 2 4 
- Water Outlet Elbow (No. 1 Cyl.) 011-03042 = = 1 
- Water Outlet Elbow (No. 2 Cyl.) 011-03063 - - 1 
- Water Outlet T-Connection 027-00458 = = 1 
- Water Outlet Hose 027-01227 - - zZ 
- Water Outlet Hose Clip 0027-04233 - - 4 
- Exhaust Flange 003-00135 1 1 2 
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26. 


27: 
28: 
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Air Inlet Flange 

Inlet Manifold 

Air Silencer 

Exhaust Manifold 

Inlet and Exhaust Flange Joint 
Spring Washer for Flanges 


Note : On Cylinder heads supplied as spares check that the inlet valve guides 
are in the correct position. They should be so fitted that they are together to 


suit the air inlet manifold. 


. Nut for Flanges 
Valve Rocker with bush and Striking Pin 
. Valve Rocket 

. Valve Rocket Bush 

. Valve Rocket Bracket 


Valve Rocket Bracket Washer 


. Nut for Valve Rocket Bracket 
. Valve Rocker Adjusting Screw 
. Lock Nut for valve Rocket Adjusting 


Screw 


. Valve Rocker Striking Pin 

. Valve Rocker Shaft 

. Valve Rocker Shaft Greaser 

. Valve Rocker Greaser Connection 


Valve Rocker Shaft Washer 


. Valve Rocker Shaft Spring 
. Valve Rocker Shaft Plug 

. Inlet Valve Push Rod 

. Exhaust Valve Push Rod 


Instruction Transfer (English) 
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008-03176 
009-03029 
102-00101 
009-03036 
003-00307 
027-00393 


027-00006 
574-10170 
008-03013 
008-24165 
008-03018 
027-00229 
027-00006 
026-00098 


027-00714 


010-03015 
008-03017 
027-00606 
008-03022 
027-00184 
008-03053 
008-03019 
008-03020 
008-03021 
027-04369 


4 
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PLATE 7 


LISTER CYLINDER HEAD 
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FUEL PUMP 

Fuel Filter 

Element and Joints for filter 
Set of joints for filter 

Set Screw 

Spring Washer 

Swivel Union Plug 

Joint 

FUEL SYSTEM (OLD TYPE) 
Fuel Filter complete 


. Filter Body 

. Filter Body Cover 

. Filter Body Joint 

. Filter Body Set Pin 

. Filter Vent 

. Filter Wick with Nipple & Clip 
. Filter Wick Container 


Filter swivel union screw 
Filter swivel union joint 


. Set Screw 


FUEL PUMP 


. Fuel Pump 


Fuel Pump Element (plunger & Barrel) 


. Fuel Pump Set pin 

. Fuel pump washer 

. Fuel Pump Pavl 

. Fuel Pump chuck pin 

. Fuel pump chuck plate 

. Fuel pump chuck plate Fulcrum plate 
. Fuel Pump chuck plate nut 


Fuel pump and injector complete 


. Fuel pump and injector comp. nozzle 
. Fuel pipe filter to pump 

. Fuel injector joint 

. Fuel pipe pump to injector 


Fuel pipe pump to injector 


. Fuel leak off pipe to injector to tank 
. Fuel pipe fixing plug 
. Fuel pipe fixing plug joint 


201-11613 
201-13117 
201-13114 
270-00029 
027-00717 
201-15400 
013-22350 
23/2283C 
23/2283 
23/2282 
23/2278 
S888 
10-2-89 
23/2288C 
23/2279 
23/472 
291-2265 
$739 


JAZ 
$203 
S184 
10-2-189 
10-2-190 
10-2-192 
6-2-1911 
S15A 
23-791 


H-DL/30S 406 


8-2-175 
8-1/C41 
B-3-=157 
9-3-158 
23/472 
291-2265 
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GLD TYPE 


PLATE 8 - FUEL SYSTEM 
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PLATE 9 - LUBRICATING OIL SYSTEM (6/1 and 8/1) 


Lubricating Oil Pump, complete 
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comprising* 
Pump Body and plug 
Pump Body Joint 


Pump Body Gits Seal O.SS. 625 


Pump Plunger 

Circlip 

Pump Tappet (with foot) 
Pump Tappet End Pin 
Pumping Spring 

Pump Spring Cover 

Pump Inlet Valve Stop Casing 
Pump Ball Valve 

Pump Ball Valve Spring 

Pump Outlet Connection 
Pump Inlet Connection 

Pump Set Pin 

Pump Hand Lever 

Pump Hand Lever Swivel Pin 
Pump Suction Pipe 

Pump Suction Pipe Elbow 
Pump Suction Pipe Strainer 
Pump Suction Pipe Joint 
Pump Delivery Pipe 
Distribution Pipe and Union 
Distribution Pipe Lock Nut 
Straight Pipe 

Distribution Pipe and Support 
Distribution Pipe and Lock Nut 


574-10130 
*574-10940 
008-02195 
*008-02178 
*008-30175 
*291-23110 
*008-02176 
008-30171 
*008-02150 
*008-02147 
*008-02160 
*027-00787 
*010-06067 
*008-02161 
*003-00275 
027-00038 
003-00333 
003-00334 
008-02168 
003-00411 
008-02218 
003-00306 
008-02187 


003-00272/003 


027-00017 
003-00271 


003-00273/003 


027-00006 
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PLATE 9 


LUBRICATING OIL SYSTEM (6/1 and 8/1) 
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PLATE 10 - LUBRICATING OIL SYSTEM (12/2 and 16/2) 


Lubricating Oil Pump, complete 


- comprising* 574-11130 1 
1. Pump Body *007-00421 di 
2. Pump Body Joint 0007-00422 1 
3. Pump Plunger *009-02100 i, 
4. Pump Plunger Spring *003-00324 1 
5. Pump Plug *007-00418 1 
6. Pump Plug Joint *007-00419 1 
- Joint *007-00406 1 
- Oil Pressure Gauge 0007-00428 1 
- Joint for Pump Indicating Gauge and Tap 007-00420 2 
- Oil Pressure Gauge Tap 001-00276 1 
- Oil Pressure Gauge Union 0007-00442 1 
7. Pump Test Plug Joint *187-00059 i 
8. Pump Test Plug *187-00055 1 
9. Pump Test Plug Adaptor *007-00432 al 
10. Pump Ball Valve *007-00425 2 
11. Pump Ball Valve Spring *007-00426 1 
12. Pump Adaptor Joint *007-00419 1 
13. Pump Inlet Connection *007-00427 1 
14. Oil Suction Pipe 007-00276 1 
15. Oil Suction Pipe Connection 0007-00413 1 
16. Oil Suction Elbow 007-00408/001 ik 
17. Oil Suction Lock Nut 027-00404 1 
18. Oil Suction Joint 003-00306 1 
19. Oil Suction Ball Valve 0007-00425 1 
20. Oil Suction Strainer Assembly comprising 574-11400 al 
21. Oil Suction Drain Plug 007-00407 1 
22. Oil Suction Drain Plug Joint 007-00406 2 
23. *Oil Delivery Pipe (Iron) 009-02070 1 
24. Oil Delivery Pipe (Copper) 009-02072 1 
25. Oil Distribution Pipe 574-10550 1 
26. Oil Distribution Pipe Bolt & Nut 027-00007 027-01320 1 
27. Oil Distribution Pipe Joint 616-01608 2 
28. Oil Distribution Pipe Connection 0007-00412 5 
29. Oil Pipe to Connecting Rod Troughs 007-00415 2 
30. Oil Pipe to Center Main Bearing 007-00414 i. 
31. Oil Pipe to Governor End Main Bearing 007-00274 1 
32. Oil Pipe to Main Bearing 007-00275 1 
- Nut for Pump Body 027-00007 4 
- Spring Washer for Nut 0027-00413 é. 
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- Pump Inlet Connection Joint 007-00406 2 
- Union Nut 027-01948 a 











PLATE 10 


LUBRICATING OIL SYSTEM (12/2 and 16/2) 
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FUEL TANK - Tank Cooled Engines (Engine Mounted) 
6/1 and 8/1 Engines Only 


Fuel Tank 008-30037 1 1 
Fuel Tank Valve 010-07050 1 1 
Valve Joint 007-00406 1 al 
Fuel Tank Bracket R. H. 0008-07223 1 1 
Fuel Tank Bracket L. H. 0008-07224 1 1 
Fuel Tank Bearers 008-30044 2 2 
Fuel Tank Cap 027-03824 1 al 
Fuel Tank Strap 008-30045 2 Z 
Hook Bolts 008-07103 2 2 
Nut for Hook Bolt 027-00907 4 4 
Bolt 027-00332 2 2 
Washer 027-00618 2 2 
Nut 027-00008 2 2 
Spring Washer 027-00451 2 2 
Fuel Pipe - Tank to Filter 0008-24180 al 1 
Fuel Leak-off Pipe 0008-07230 1 al 
Bolt 027-00739 4 4 
Spring Washer 0027-00393 4 4 
Grommet 201-11710 1 1 


STARTING HANDLE 


- Starting Handle, complete, 6/1 and 8/1 only 574-10360 1 1 - 


- Starting Handle, complete 574-10620 - - 1 
- Starting Handle Crank 0009-05024 1 i af 
- Starting Handle Clutch Pin 0003-00362 1 1 al 
- Starting Handle Split Pin 027-00120 1 1 1 
- Starting Handle Spring 003-00363 1 al - 
- Starting Handle Wood Grip, 6/1 and 8/1 only 0008-05121 1 1 - 
- Starting Handle Wood Grip 028-00078_ - - 1 
- Starting Handle Wood Grip Pin 008-24233 1 al = 
- Starting Handle Wood Grip Pin with Washer 009-24234 - - a 
- Starting Handle Grip Pin Lock Nut 027-00904 1 al 1 
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SPANNERS 
- Spanner 3/16" X 1/4" 0027-00323 d 1 i 
- Spanner 5/16" X 3/8" 027-00151 1 1 al 
- Spanner 7/16" X 1/2" 027-00152 1 1 il 
- Spanner 9/16" X 11/16 027-04754 1 i 1 
- Spanner 3/4" X 7/8" 027-008840 1 al 1 


JOINTS FOR 6/1, 8/1, 12/2 & 16/2 Diesel Engines 
Description of Part = = PartNo. Material 6/1&8/1 12/2&16/2_ 


Joint for Camshaft End Cover 
Joint for Crankcase Door 
Joint for Plugs 

Joint for Breather Body 
Joint for Cylinder Flange 
Joint for Crankcase Door 
Joint for Crankshaft Housing 
Joint for Water Jacket Door 
Joint for Water Pipe Flange 
Joint for Cylinder Head 

Joint for Exhaust Flange 
Joint for Main Plug C.O.V. 


Joint for Auxiliary Plug C. O. V. 


Joint for Filter Cover 

Joint for Swivel Union Pipes 
Joint for Plugs etc. 

Joint for Drain Plug 

Joint for Fuel Injector 

Joint for Plug 

Joint for Pump Body 

Joint for Distribution 

Felt Ring for Crankshaft 


Joint for Drain Plug Lub. Oil Pump 


Joint for Pump Body 


Joint for Exhaust Manifold Flange 


Valve Tappet Guide Joint 


Joint for Pump Inlet Connections 


Joint for Fuel Filter Plug 
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003-00153 
003-00301 
007-00420 
003-00309 
008-02094 
007-00301 
008-02062 
026-00112 
010-02059 
008-03051 
003-00307 
010-03091 
010-03006 
023-02278 
291-22650 
007-00406 
004-00197 
010-03041 
003-00306 
009-02071 
007-00422 
003-00664 
007-00419 
008-02195 
028-00089 
009-02227 
007-00406 
291-30620 


Paper 
Fiber 
Fiber 
Fiber 
Paper 
Fiber 
Paper 
Fiber 
Fiber 
C&A 
C&A 
Copper 
Copper 
Fiber 
Copper 
Fiber 
Fiber 
C&A 
Fiber 
Paper 
Fiber 
Felt 
Fiber 
Paper 
C&A 
C&A 
Fiber 
Fiber 
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CYLINDER HEAD ASSEMBLY COMPRESSION-RATIO CHANGE OVER 
VALVE 


125. Ratio Valve Spindle 

126. Ratio Valve Spindle Key 
127. Ratio Valve Spring Washer 
128. Ratio Valve Handle 

129. Ratio Valve Spring 

130. Ratio Valve Lock Nut 

131. Ratio Valve Instruction Plate 
132. Instruction Plate Revate 
133. Ratio Valve Nut 

134. Ratio Valve Plug 

135. Main Plug Washer 

136. Auxiliary Plug 

137. Auxiliary Plug Washer 

138. Cylinder Head 

139. Water Circuit Ceiling Plug 
140. Air and Exhaust Flange Stud 
141. Injector Stud 

142. Head and Rocket Bracket Stud 
143. Water outlet Flange Stud 
144. Inlet Valve Guide 

145. Expose Valve Guide 

146. Inlet and Exhaust Valve 
147. Valve Colats 

148. Valve Spring (Inner) 

149. Valve Spring (Outer) 

150. Valve Spring Carrier 

151. Valve Cap 

152. Head Cover 

153. Head Cover Nut 

154. Gasket 

155. Injector Flange 

156. Injector Flange Nut 

157. Water Outlet Flange 

158. Water Outlet Flange Packing 
159. Water Outlet Flange Nut 
160. Air Inlet Flange 

161. Air and Exhaust Flange Packing 
162. Spring Washer 

163. Air and Exhaust Flange Nut 
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164. 
165. 
166. 
167. 
168. 
169. 
170; 
wale 
172. 
173: 
174. 
£73: 
176. 
E77: 
178. 
179: 


Exhaust Flange 

Valve Rocker 

Rocker Bush 

Rocker Bracket 

Rocker Bracket Nut 
Rocker Adjusting Screw 
Adjusting Screw Lock Nut 
Rocket Striking Pin 
Rocket Shaft 

Rocker Shaft Grasser 
Rocker Grease Connection 
Rocker Shaft Washer 
Rocker Shaft Spring 
Rocker Shaft Bolt 

Inlet Valve Push Rod 
Exhaust Valve Push Rod 
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For any of the spares requirement feel free to contact us at given below address : 


DEV PRECISION ENGINEERS 
CONTACT PERSON: MR. DEVANG RATHOD. 


"ASHUTOSH" 4th Floor, Jagnath Plot, 
Gymkhana Main Rd., Nr. Street 6, 


Rajkot - 360 001. GUJARAT - INDIA 
View Dev Precision Engineers Map 
MOBILE ~~ -+91 98795-74372 


PHONE ~ - 0091 281 2362733 
FAX - 0091 281 2373819 


Website : http://lister-petter.devprecisionengineers.com 
E-Mail : info@devprecisionengineers.com, 


devprecisionengineers(@yahoo.com 


Manufacturers of Engine Spares & parts from India for various stationary engines like CS 
and other high speed generators like AV, AVA, TV, PH, PJ 
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Inspection and Assembly of a Power Solutions 
6-1 Lister-Type Diesel Kit Engine 
Part Il 


July 22, 2006 
Gentlemen, 


Here’s the proof. | removed my other 
engine from its generator bed and bolted 
down the test engine. After filling the 
crankcase with oil and evicting the air 
bubbles from the fuel lines and filter, | 
engaged the starting handle and gave it 
a whirl. | closed the decompressor and 
the engine chugged to life. The governor 
linkage was initially set too high and | 
had to close the fuel rack by hand. Best 
to warn customers to start the engine 
with a hand on the linkage, then turn the 
adjusting screw until the desired speed is 
reached. 





The engine settled down to a smooth and steady beat. No different in action or sound 
from my Ashwamegh. Tappets rotate about “turn each time they lift, the governor 
seems to be working well, and there are no fuel leaks. Even the petcock on the bottom of 
the tank does not leak a drop. And the engine seemed to be well balanced. My 
Ashwamegh is a very smooth running engine, and this one is no rougher, and possibly a 
little smoother. 


I'll eventually transfer the generator from Old Silver to this engine and hook it up to 
cooling water so | can put a load on it. But for now, everything is working just as it 
should work. No surprises. 


Quinn 


September, 17, 2006 


“No surprises,” said |. Sometimes your words come back to haunt you. While things 
look right on the surface, problems might lurk unnoticed in hidden places. And 
sometimes there might be deliberate concealment of dirt and misfit parts by some 
assemblers. 


However, these engines are very much 
individuals. The quality of Indian Listeroids is 
consistently inconsistent. One engine appears 
to be just about perfect and the next crate 
Opened contains an engine with a piston wrist 
pin full of sand. So until Indian engine 
assemblers decide to stop paying lip service to 
quality by citing that they build to I.S. (Indian 
Standard, i.e. “Good enough for India”) these 
engines should continue to be checked out 
thoroughly, and preferably disassembled, 
examined, cleaned and reassembled before 
being put to serious work. 





The British built Lister engines have 
attracted a loyal following by virtue Of — Fer Pipe Union 
their excellence in design and quality 
of construction. Parts were carefully a 
made from appropriate materials by Pawi 
Skilled foundrymen and machinists. 

They were installed and fitted with Governct Lever 
care, and the result was an engine that 

was reliable ran for a long time with 
little maintenance. 


Valve Lifter 


The Indian Lister-type engine, or ss Prag 
“Listeroid,” shares the same basic 
design as its English parent, to such an 
extent that most Indian parts are ites 
interchangeable with those of the 

British engine. The original design has 

even arguably been improved by the 

addition of tapered roller bearings 

(TRBs) and the elimination of the unnecessary Freeman-Sanders compression 
changeover valve, which Lister themselves did away with in 1958 with the introduction 
of the 8/1 engine. That engine featured a combustion chamber plug and a higher 17.5 : 
1 compression ratio, which is more in line with that of modern diesels. 


Despite the known quality problems of these engines, we know the design is a sound 
one and the parts are largely of good quality. However the assembly and fitting of the 
parts is one area that could stand some improvement. From time to time photographs 
have surfaced of workers squatting on dirty factory floors assembling engines, the parts 






Greaser 


Fue) Pipe 


Cumpression 
Rutio Change 


over Valve 


Fuel Filter 


\—~ Breather 


Crankcase Door 


Oil Filler 


of which lie scattered around them. So perhaps the engines should be imported as 
parts rather than subassemblies or finished engines. With some care and a little work, 
and in extreme cases with help from an engine machine shop, the experienced do-it- 
yourselfer can come up with a quality engine that should run for a long time. 


The Beta Test engine served its purpose. In Part |, | assembled it and had it running in 
less than 6 hours without even hurrying. But along the way | noticed several things that 
| wanted to do to make the engine better. Sure, it would run as it was, but something 
George wrote on his Utterpower.com website a while back stuck in my mind. 

Something to the effect that he thought that perhaps one should consider these engines 
to be nothing more than a loosely assembled collection of parts that should be 
disassembled, cleaned, and then reassembled and fitted carefully for best service life. 
After stripping and reassembling my first engine, | found that George’s advice was 
sound, so | decided I'd tear down the Beta Test engine to bare metal, and then 
reassemble it carefully. Following are my observations and thoughts as | proceded. This 
time | was under no time constraints, and the final product would be as good as | could 
make it. | never liked the green paint, anyway. 


Disassembly 


| began disassembling the engine by removing the gib keys and the flywheels. | found 
that, at 140 Ibs., the flywheels that come with the PS kit weigh about 20 Ibs. more than 
did those on my Ashwamegh. So | felt better about how much difficulty | had lifting 
these flywheels out of their crate than | did moving the Ashwamegh’s 120 Ib. flywheels a 
year ago. It wasn’t just advancing age after all! | e-mailed an inquiry to David 
Edgington, author of The Lister CS Story (1), about the weight of the original Lister 6/1 
flywheels. After he did some checking, he replied that the original 6/1 spoked flywheels 
weighed 120 lbs. 


Next came the fuel tank, fuel lines and fuel filter. Then out came the fuel injector and 
the high pressure fuel line. | placed the fuel injector and its copper gasket in a clean zip 
lock plastic bag. Keeping small parts including nuts, bolts, pins, keys, etc. in plastic bags 
is a good way to keep them organized. If you place all the small parts from an engine 
subassembly, such as the cylinder head, in the same bag, reassembly proceeds much 
faster because there are fewer parts to sort through at each step. If this had been a car 
engine | was working on, | would have needed to mark each bag with the identity of the 
parts. But these simple engines have so few parts, that was unnecessary. 


Next, | took the rocker arm assembly off the head, and removed the push rods and set 
them aside. Then the head nuts came off and | removed the head. 


Next, off came the camshaft end covers and that is where the fun began. The Indian 
assemblers don’t seem to understand how tapered fittings work. That’s obvious when 


you look at how they “fit” gib keys. A while ago one of the more prominent Indian 
engine erectors circulated a video showing Listeroid engines being assembled in India. 
The video 
showed many 
practices that 
were horrific to 
our Western 
sensibilities, 
but none more 
so than that of 
a worker 
swinging a 
large sledge 
hammer to set 
the gib keys. 
While | was 
unable to 
locate that 
video, at left is 
a screenshot | 
took from an 
Indian video that is currently on YouTube which shows a worker swinging a sledge 
hammer to set the gib key in what appears to be a Petter clone engine. The worker, by 
using a sledge hammer, manages to deform the key and the keyways sufficiently to lock 
the flywheel to the crankshaft. However, by properly fitting the key, a few taps witha 
small hammer should achieve the same result, without risking damage to the tapered 
roller bearings, the crankshaft, and the flywheel hub. 





Tapered keys and pins are elegantly simple methods of holding parts together securely. 
When the mating surfaces of a tapered pin and hole match correctly and are clean and 
free from oil and grease, all that is required to set the pin is a tap from a small hammer. 


“Somewhere in my writings, I shared the perfect Hell for an old 
retired German craftsman. Force him to work on one of the Indian 
assembly lines in Rajkot, give him the job of fitting gib keys with a 
sledge hammer; no doubt this would be a version of hell for him.” 


- George Breckenridge 


With respect to tapered pins, some folks insist on lightly peening the small end so that it 
cannot work its way out. The parts can also be dusted lightly with chalk or lime dust to 
provide a little more friction, but a firm tap should be all that is necessary to keep the 
parts together. But to mash both ends of the pin as if it were a rivet is crude and 
unnecessary and makes disassembly a nightmare. 


| resorted to using an abrasive cutoff wheel in a 4.5” angle grinder and ground off BOTH 
ENDS of the tapered pin. The pin had been so deformed, it was impossible to determine 
which was the large and small end of the pin without cutting both ends. Once! found 
the small end of the pin, | tapped it out using a 32 oz. ball peen hammer and a drift pin, 
but it was not easy. | really had to whack the pin to get it to move and was afraid | 
would shear off the end of the camshaft doing so. | figured if | did, | would havea 
project on my hands, but | have frequently thought it would be worthwhile to extend 
the camshaft a few inches in order to be able to drive a gear pump for circulating lube 
oil. Fortunately it was the pin and not the end of the camshaft that yielded. | was so 
disgusted by what had been done, | forgot to snap a picture. 


| disconnected the linkage between the governor and the injection pump on the other 
side of the engine and removed the camshaft after first removing the tappets and 
guides. Below is a close-up of the steel camshaft end bushing. 





Looking inside | discovered a very small amount of dirt, but more bothersome to me 
was the poor finish of this bushing. There are rough spiral marks in the bore that look 
like what you’d get if you drilled adeep hole with a twist bit without periodically 
withdrawing the bit and blowing out the chips. It looked like the bushing had not been 
finished with a ream, or even ona lathe with a boring bar. However the bushing had a 
nicely finished shoulder on the outboard end that was where the camshaft rode. | 
applied some Prussian Blue and found that the poorly finished section of the bushing did 


not contact the camshaft. The camshaft showed no wear marks after “hour of total 
run time. The bushing measures 3.005” long, 0.880” inside diameter and 1.375” outside 
diameter. The camshaft is 0.875” diameter, so the clearance is 0.005” a decent slurp fit. 


It would be simple to make a puller for the bushing with a piece of threaded rod, a 2” 
pipe nipple and a couple of nuts and washers, and I’ve given some thought to replacing 
the bushing with an oil-impregnated bronze bushing. But that might be polishing the 
fruit at the bottom of the bowl. A hardened steel camshaft turning only 325 rpm, riding 
in a lubricated steel bushing should last almost forever so long as it gets lubricated, and | 
had some ideas about how to enhance oil flow to the bushing. 


The Half-Gasket Conundrum 


Next, | rotated the crankshaft until the piston was at BDC and lifted the cylinder off the 
piston. | removed a few paper base gaskets and then found this: 


What the heck could that 
be? One 0.0075” thick 
~~~ half gasket had been 
® stacked as a shim on the 
starting-flywheel side. 
Note the tears in the 
shim for the stud holes 
(red arrows). That 
indicates the shims were 
placed beneath the 
cylinder after the 
cylinder had been placed 
on the crankcase. | had 
been alerted to the 
existence of the yellow 
half-shims by Jack Belk, 
4) } we ae “>= and John Ferguson e- 
rine Sal pocus Emailed me that he had 
seen them, too. At the ‘ime roped fee for sure what the gaskets were for, but it 
appeared that somebody in Rajkot evidently thought the cylinder casting or the cylinder 
Sleeve was not square and shimmed up one side 0.0075”. That’s cause for worry 
because if the cylinder is not square to the travel of the piston, it might scuff against the 
liner at the bottom and/or top of its travel, or excessive side loading might prematurely 
wear the wrist pin bushing and/or rod bearing. | took the cylinder to a friend’s machine 
shop and placed it on a ground slab of steel and using a height gauge determined the 
cylinder base and head surfaces were parallel to each other without any shims. 
However that doesn’t mean that the cylinder sleeve was perpendicular to the base. 





Next, | replaced the piston with rings into the cylinder and lowered the cylinder onto the 
crankcase WITHOUT any base gasket or shims. M etal to metal. | also remounted the 
crankshaft in the TRBs and torqued everything to spec. Because the shim gaskets were 
absent, at TDC the piston projected slightly above the rim of the sleeve. 


| balanced a straightedge 
on the top of the piston. 
| slowly rotated the 
crankshaft until the 
piston receded inside the 
cylinder, leaving the 
straightedge balanced on 
the liner with a sliver of 
light gleaming between 
the piston top and the 
bottom of the 
straightedge. The sliver 
of light was even, side to 
side. Had the piston 
been out of square with 
the cylinder casting, by 
even a couple of 
thousandths, it would 
have been visible. And if 
the cylinder liner had been out, | would have seen that too. So the piston is square to 
the cylinder, the cylinder base is parallel to the top. So how come the Indian assembler 
thought he needed to shim up one side of the cylinder by 0.0075”? 





Next | pulled the cylinder sleeve. | don’t 
have a shop press, but | do have a drill 
press. | removed the sleeve by inverting 
the cylinder and placing it on a couple of 
pieces of wood on the table. | cut the 
corners off a piece of plywood to just fit 
the skirts of the sleeve and cranked the 
table up until it was resting against the 
chuck. Then! cranked down on the 
spindle, and out popped the cylinder liner. 
Once the cylinder sleeve moved about an 
inch the O-rings slipped off a ledge and the 
liner dropped out. 





There was a lot of dirt/grit in the water gallery space around the cylinder sleeve, 
amongst the O-rings, and especially in some of the nooks and crannies of the cylinder 
casting. That should not be a problem because that grit would never see the inside of 
the crankcase, and it would probably settle to the bottom of the water gallery once 
some vigorous convection currents get going. 


Here are pictures of the sleeve and the cylinder casting just as they appeared at 
separation. 





Note the location of the double grooves near the bottom of the sleeve for the O-rings 
and the ledge machined near the top of the sleeve. The ledge engages a corresponding 





2 ” _ o ; 5 
one on the cylinder casting which holds the cylinder liner in place. Rubber o-rings at the 
base of the liner prevent coolant from contaminating the crankcase. 


Looking down the bore 
of the cylinder casting 
in the picture below 
you can see a ledge 
(red arrows) machined 
into the cylinder casting 
that engages another 
ledge (red arrow in 
picture above) that 
projects out from the 
sides of the sleeve. 
These ledges must be 
clean (which they're 
not in the picture) or 
the cylinder will not be 
square to the casting 





and the lip will project higher above the cylinder casting than it was intended to project. 
You can see the grit that was left on the ledge, which raised the cylinder sleeve appx. 
0.005” above where it sits when the ledges are clean. 

Tapered Roller Bearing (TRB) Housings 


The next task was to remove the crankshaft. | removed the rod bearing cap, and pulled 
the piston and connecting rod through the top of the case and set them aside. | noticed 


b 
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the crankshaft could not be turned by ES 
hand without exerting several ft-lbs of 

force which is a lot stiffer than | would 

have liked it to have been. It was clear 

that whoever assembled this engine 

wasn't very careful to avoid excessively 
pre-loading the TRBs. 


Here’s something | bet you didn’t know: 
The ball bearing was invented by none 
other than Leonardo da Vinci, who, in 
the year 1500, published drawings of 
wooden ball bearings in his design for a 





helicopter. That's right, a helicopter. This is the first recorded use of ball bearings in a 
machine. (2) 

A twist on daVinci’s invention is the tapered roller bearing (TRB). TRBs have the 
advantage of being able to withstand axial as well as radial loads, whereas journal or 
plain bearings, ball bearings, roller bearings and especially needle bearings are quickly 
damaged by axial loads. Typical applications for TRBs, which are always used back to 
back in pairs, are the front wheels of cars and trucks and on the propeller shafts of 
ouboard motors. 


Tapered roller bearing end play on the crankshaft must be set up correctly. Set too 
tight, the bearing will overheat and soften the rollers and race, causing spalling or 
tearing away of metal from the rollers and raceway, resulting in failure. Set too loose 
and excessive endplay will allow a rocking motion to develop which disrupts the even 
distribution of force among the rollers, also causing bearing failure by excessive wear. 
The key is to hit the mid point between too much endplay and not enough. Timken 
recommends an end play of between 0.001” and 0.007”. (3) 


In the case of the Lister-type engine, the majority of the load on the crankshaft TRBs is 
radial, so the bearing setup is not as critical as it would be for the front wheels of a car. 
The crankshaft end play specification in the original British Lister 6/1 manuals calls for 
0.005” - 0.010” end play on the crankshaft, which was presumably for a journal bearing 
engine. Adjustment of the crankshaft TRBs is effected by measuring the end play in the 
crankshaft and adjustment is carried out by changing the number of paper shims that 
are placed between the crankcase and the TRB housing flanges. 


| removed two 0.018” (rust colored) shims from the left side TRB housing and one 
0.018” and two (yellow) 0.0075” shims from the right housing. | think there probably 
should have been about another 0.020” there to get the proper spacing for the 
bearings, but I'll address that when I’m reassembling the engine. With the TRB housings 
removed, the crankshaft came out and | set it aside in a safe location with clean rags 
tied around the crankshaft pin to prevent any damage to its polished surface. 


Oil Pump and Lines 


| removed the oil pump and oil lines 
from the crankcase. The oil 
distribution system has a crossover 
tube that lies just inside the big 
crankcase access door. While | was 
disassembling the engine in 

= 28 Me preparation to strip the paint, | 
puzzled for a while at how the 
crossover tubing could be 
disconnected. It appeared that there 





must be a sleeve fitting somewhere. Otherwise | couldn't see how to remove it. The 
picture at the bottom of the last page shows the relationship of the components. What 
appears to be dirty or damaged threads in the lower left stud hole in the picture is 
actually the remains of a rubbery thread sealer the assembler placed on the threads of 
the stud during assembly. Since water may find its way into the stud cavity from a 
weeping cylinder head gasket, it’s a good idea to seal the threads when you replace the 
studs to keep coolant from dripping into the crankcase. 


Here's a shortcut taken that 
nobody is likely to find until 
they tear an engine apart. 
Both ends of the crossover 
tube were ground to a taper 
but were never soldered. No 
compression fittings, no 
tapered seats. One wonders 
how much oil delivered by the 
_ pump leaked out of these 
) fittings. It is fortunate that this 
= engine is splash lubricated and 
that the oil pump is really not 
necessary for effective 
lubrication of the TRBs. 





Removal of Oil Seals and TRB Races 


Before stripping 
the paint, | tapped 
out the TRB races 
and oil seals using 
tools I’m not proud 
of, and which | 
don’t recommend: 
a screwdriver anda 
hammer. | know 
there’s a better 
tool for this, but | 
don’t have one. So 
| wrapped some 
cloth around the 
tip of the 
screwdriver and 
tapped gently. 





Gentle tapping on the handle of 
the screwdriver freed the seal 
without damaging it. 


| flipped the bearing housing over 
and tapped out the bearing races 
using the same method without 
incident. 





Stripping Paint from Engine Castings 





experimented with different methods to remove 
paint, gray primer, plaster filler and some rust-colored 
filler that seems to be used everywhere on this engine. 
Common paint stripper is too slow and weak and 
needs to be applied multiple times in order to remove 
the tenacious green paint from metal surfaces. 
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J ——_ While | was removing small parts from the engine, | 
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| finally settled on drain cleaner which is mostly 
sodium hydroxide (lye) available from Home Depot in 
32 oz. (2 |b) bottles for just under $8 U.S. This is the 
dry, granular drain cleaner, not the liquid. 


Now drain cleaner is intended to dissolve clogs due to natural organic materials like hair 
and kitchen grease. It does that by hydrolyzing bonds between amino acids in proteins 
(eyes/hair/skin) and saponifying fats, sort of like making soap, which renders them 
water soluble. However, your eyes, hair and skin are made of the same stuff that drain 
cleaner is intended to dissolve, and it has no way of knowing where the drain clog ends 
and you begin. So if you are tempted to try the following, wear eye protection, heavy 
rubber gloves and keep all exposed skin covered to avoid injury. Better yet, take your 


parts to an auto machine shop and ask them to hot tank them for you. It’s simpler, safer 
and will work better than the method | am about to describe. 


Because kitchen grease isn’t the same as mineral oils that are used in machinery, for the 
purpose of paint removal this stuff works best on parts that aren’t covered in oil or 
grease. It’s a good idea to first wipe away any oil or grease, then wash the parts with 
solvent or a strong detergent such as dishwashing detergent and hot water before 
stripping paint. 


Make sure you observe all the cautions on the bottle of drain cleaner. Especially be 
careful of your eyes. Wear eye protection when working around this material. And 
never allow anything made from aluminum, such as a piston from a Lister(oid) 8/1, or 
bearing shells, or anything made from copper, brass or bronze to go inthe tank. The 
tank is for ferrous (iron and steel) metals only. 


Fill a 5-gallon plastic bucket about half full of really hot water. Sprinkle a half cup of 
drain cleaner in the water and stir it around until the granules dissolve. Then carefully 
lower the parts into the liquid. Don’t allow them to splash. Then continue filling the 
bucket with hot water until the parts are just covered. Then stir the solution 
thoroughly. After a while the liquid turns any of several colors as the paint dissolves. 


| left the cylinder and several small parts in the bucket for 24 hours. At the end of that 
time | removed the cylinder and hosed off the residue. Results: Green paint gone. Gray 
primer gone. White plaster filler gone. Red brick dust filler gone. Rust all gone. Bare 
paintable metal was all that was left. 


The Do-It-Yourself Hot Tank 


While | was at it, | got inspired 
(carried away?) and decided I’d hot 
tank the crankcase, too. Sol gota 
new 34 gallon plastic trash can (my 
old one has holes in the bottom). | 
placed a few bricks in the bottom 
to use as spacers, then with some 
help | placed the crankcase, 
stripped of everything removable, 
inverted in the trash can so the 
cylinder deck was resting on the 
bricks. Then | began filling it with 
hot water and added 1 “bottles (3 
lbs) of drain cleaner. 





The liquid bubbled like a witch’s cauldron as the drain cleaner dissolved. Lots of 
vigorous activity in there. In order to ensure complet mixing | lowered a small plastic 
submersible fountain pump to the bottom and plugged it in. | thought it might, too, be 
dissolved by the lye, but after a few hours | pulled it out and it was running, so | left it in 
the trash can overnight. 


Again, care was taken to ensure 
that no liquid splashed out, and the 
pilot light on the gas water heater 
in the background was turned off 
as a precaution. To my knowledge 
only cast iron and paint and 
sodium hydroxide were in the can, 
so no hydrogen should have been 
produced. But it’s best to be 
careful and make sure there is 
plenty of ventilation available and 
no sources of ignition are nearby. 





The next morning | lifted the 
crankcase out of the trash can and 
hosed it off. You can see in the 
picture at left that the paint removal 
was not 100 percent effective after 
only 8 hours soaking. | was too eager 
to see results and the concentration of 
drain cleaner wasn’t enough to do the 
job in the time | allowed. There are 
still a few places where the paint 
didn’t quite come off. And two areas 
in the bottom of the crankcase held 

z bubbles of air, keeping the caustic 
solution from reaching them, so I'll have to strip them the old fashioned way. Next time 
| would use two full bottles (4 lbs) of drain cleaner and let the case soak a full 24 hours 
before removing. No harm is done to the metal by allowing it to soak a little longer. 





While the parts are drying, some minor surface rust formed. The rust was very thin and 
was easily wiped off with a dry rag. Without the paint, | was able to see the cast iron for 
the first time. | was very pleasantly surprised by the appearance of the castings. There 
were very few imperfections in the casting, and the metal was of the same color and 
texture throughout the casting. | wonder what it would look like chromed. 


Below is a shot of the inside of the crankcase. That nice smooth white paint that the 
Indian painter carefully applied is history. The bare casting remains. | poked around 
and found only one dime-sized area of grit behind the bumpout that holds the cam 
bushing at upper right of the picture below. Whoever prepared this crankcase did a 
decent cleaning job before it was painted. There are two reasons for painting the inside 
of one of these engines. The first is that cast iron is porous and lube oil will weep 
through the castings eventually. Second, any casting sand that might remain can be 





effectively sealed under a layer of paint. Unlike a gasoline engine, diesel engine 
crankcases are not a hostile environment to oil based enamel paints. There’s no reason 
to use expensive two-part epoxy paints inside a crankcase. | planned to use the rest of 
the can of red Rustoleum enamel in a quart can that | painted the inside of my 
Ashwamegh with. 


Sand Alert! 


As | was drying the stripped 
castings and admiring how clean 
everything was | noticed that the 
inside of the main bearing carriers 
were unusually rough. On closer 
inspection | discovered that the 
castings were coated with a very 
thick layer of casting sand. These 
parts had not been cleaned before 
they were painted. And these 
parts were the parts that held the 
TRBs. Not good. But | guess it 
wouldn’t be an Indian Listeroid 
without some sand. 








A close-up photograph 
shows the gritty surface. 
The grit was removed ina 
few minutes by using a wire 
wheel in the chuck of a 
portable drill. The surface is 
now ready for paint. 


Sweeping the dirt under the 
rug like that would be 
unacceptable, were the part 
made anywhere but India. 
And had the worker 
responsible for this 
deception been employed 
by any company in the 
West, he’d have been fired 
for doing such a thing. 


Measurement of Cylinder Sleeve Squareness 


| replaced the cylinder sleeve in the block and set it up on wooden blocks in order to test 
the squareness of the sleeve to the top of the cylinder casting. | used a piece of 4” 
aluminum with a machined edge as my straight edge and measured the protrusion of 
the cylinder sleeve above the casting in four places using brass feeler gauges. 





This measurement reveals two things. First, it indicates how square the sleeve is to the 
cylinder casting. Second, it will also indicate where there is excessive protrusion of the 
Sleeve over the cylinder casting. 


George recently indicated that word from a trusted contact in India had it that the 
cylinder liner should protrude between 0.008”- 0.010” above the cylinder casting 
surface. It looks like most Listeroids have sleeves that protrude more than 0.010” and 
that may explain why so many people are plagued by leaking head gaskets. Before 
pulling the sleeve | measured its protrusion at 0.030.” It’s possible some grit or a 
machining irregularity held the liner higher on one side than the other, so the earlier 
measurement needed to be confirmed. 


Results, displayed on the PROJECTION OF CYLINDER SLEEVE 
drawing at right, indicated ABOVE CYLINDER CASTING 

that there was 0.001” 

difference between the (— ~*~ 
front and back C) ¢ 
measurement (I call 0.025" 

“front” the side where the 
camshaft is), and 0.004” 
along the axis of the wrist 
pin. 





So how far out of level is 
the top of the cylinder 
liner? We can disregard 
the 0.001” front and back. 
How ‘bout 0.004” along 
the axis of the crankshaft? 
| think that’s worth 
machinig off. 


0.024" 
Returning to the mystery C) ¢ 


of the half gasket placed \ A 
under the starting ee 

flywheel side, recall that the squish area was measured on both ends of the wrist pin as 
0.065” Without the 0.0075” gasket on the flywheel side, that measurement would have 
been 0.0575 on that side of the piston. The shims were used to make the bottom of the 
cylinder head parallel to the piston top surface. 


0.027" 


STARTING FLYWHEEL 














End Notes 


1. The Lister CS Story, by David Edgington is available from 


http:// www.stationaryenginebooks.co.uk/ listercs.htm The book is loaded with 
information. | highly recommend it! 


2. http://timken.com/en- 
us/solutions/automotive/aftermarket/lightduty/TechTips/Documents/Vol2Iss1_ Pro 
per Tapered Bearing Settings English.pdf 


3. This supports my long held belief that da Vinci was actually a political dissident from 
an advanced alien culture who was banished to the primitive Earth for annoying 
someone very powerful who wanted him out of the way. He appears to have spent 
the rest of his life trying to build modern machines, such as the helicopter and 
airplane in a backward civilization that had not invented the technology necessary in 
order to build his inventions, much less the tools with which to build them. He must 
have been a very frustrated man. 


